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To our cooperators, 


This annual report of the Cooperative Research Units documents Unit accomplishments for FY 2001 
in the areas of graduate education, technical assistance, and research productivity. It is the most 
recent in our series of annual reports, the purpose of which is to apprise Unit Cooperators of the per- 
formance of our Unit scientists in meeting Cooperator information and training needs. Needless to 
say, our success in this effort would not be possible without your support. 


Of the milestones attained by the Cooperative Research Units in 2001, one of the most important 
was the completion of a 5-year funding strategy to bring the Units to full staffing and operational 
status. For perhaps the first time in our history, the program now has the funding needed to eliminate 
all unfunded vacancies and adequately support the Unit scientists in the field. This unprecedented 
accomplishment was a direct result of leadership by USGS Director Groat, and strong support from 
the Unit Cooperators and their Congressional Representatives. As a consequence, the Units were 
able to increase their responsiveness to the Cooperators, and sustain a high level of research, gradu- 
ate education, and technical assistance during 2001. That productivity is documented in the pages of 
this annual report. 


As you well know, prospects for the federal budget have undergone dramatic changes in recent 
months. For the Cooperative Research Units, mandacory increases in uncontrollable costs, coupled 
with the same base program funding as in FY2001, is requiring more austere Unit operations in 
FY2002 than before. Furthermore, the President’s budget for FY2003 projects increasingly austere 
conditions, which will require additional economizing and possible cutbacks in some activities. At 
the same time, many Cooperators and potential Cooperators continue to raise questions about pos- 
sible expansion of the Units program. The Wildlife Management Institute is taking a lead to address 
these issues and problems with the Unit Cooperators. 


There will be an opportunity to discuss these and other concerns at the Unit Cooperators’ meeting at 
the North American Wildlife and Natural Resources Conference this April in Dallas. I know there 
are many competing needs on your time at the North American Conference, but I hope you can 
attend and discuss ideas and issues that you feel are of interest to the national program. As always, 
this is your meeting and I would like to solicit your involvement in setting the agenda for it. If you 
wish to place a topic on the meeting agenda, please call the Cooperative Research Units national 
office (703-648-4260) or e-mail Jim Fleming at jim_fleming@usgs.gov. 


The CRU program is committed to serving our Cooperators, and we will do all we can to continue 
improving our support to you irrespective of the budget challenges before us. I am proud of the sci- 
entists in our program for all their hard work in meeting your needs, and I want to express my appre- 
ciation to you for the continuing support that makes it possible for them to do so. 


fpen he 2am 
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COOPERATIVE RESEARCH UNITS PROGRAM 





The Cooperative Research Units Program is one of U.S. Geological Survey’s (USGS) stron- 
gest links to federal and state management agencies. Each unit is a formal partnership among the 
Biological Resources Division of the U.S. Geological Survey, a State natural resource agency, a host 
university, and the Wildlife Management Institute. The structure of the program provides Federal 
and State agencies access not only to Unit scientists, but also to facilities and expertise available at 
the cooperating universities. Because scientists and university faculty members possess individual 
interests and areas of expertise, the program collectively embraces a wide array of disciplines related 
to fish, wildlife, and natural resource management in virtually every type of North American ecologi- 
cal community. 


The first Unit was established at lowa State College, in 1935, by J. Norwood “Ding” Darling. 
Darling was a visionary who recognized a dire need for biological information, trained wildlife 
managers, and dissemination of information to management agencies. Darling didn’t quit with the 
establishment of the Iowa Unit, but went on to establish regional Units that facilitated development 
of a national program. In 1960, the Unit Program was formally sanctioned with the enactment of the 
Cooperative Units Act (PL 86-686). Today, there are 39 Cooperative Research Units in 37 states. 
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Cooperative Research Units have a three-fold mission: Education, Research, and Technical 
Assistance. 


Education - Unit scientists teach university courses at the graduate level, provide academic 
guidance to graduate students, and serve on academic committees. Training of future resource 
professionals is accomplished through a “hands-on” approach as most research projects are carried 
out by graduate students participating with and/or under the direction of unit or other university 
scientists. The Cooperative Research Units Program also sponsors three minority education programs 
that focus on recruitment, training, research opportunities, and placement assistance for minority 
students: the Cooperative Wildlife Project at Grambling State University, the Cooperative Fisheries 
Project at the University of Arkansas-Pine Bluff, and the Native American and Hispanic Program 
(directed by the Arizona Unit). 


Research - Cooperative Unit scientists conduct research that is designed to meet the informa- 
tion needs expressed by unit cooperators. Unit research programs are not base funded, but rather 
are funded by State, Federal, and non-government agencies to meet their own information needs 
relating to fish, wildlife, and natural resource management. Collectively, the Program conducts over 
1,000 research projects and produces more than 300 scientific publications annually. Units use 
each individual project as a building block in constructing research programs to provide not only 
applied science information for management, but also to develop new techniques, scientific theory, 
and principles at a more basic level. The research programs conducted by units are locally approved, 
as directed, by the Unit Coordinating Committee overseeing each unit. Research programs and staff 
expertise differ widely among units, reflecting the needs of local cooperators. The research may 
be of local, regional, national, or international interest. The Cooperative Research Units Program 
participates in two major national research and monitoring programs: Gap Analysis Program and 
Breeding Birds. Multiple unit projects are not unusual and take advantage of the strategic geographic 
locations of units dispersed across the country, and the differences in expertise among different 
units. 


Technical Assistance - Units provide technical assistance and training to State and Federal 
personnel and other natural resource managers, as needed. The expertise of the Cooperative 
Research Unit scientists, cooperating university faculty, and biologists of the cooperating State 
natural resource agency is made available for this aspect of the mission. Technical Assistance 
consists of numerous, diverse tasks ranging from participation on a task force or a recovery team to 
conducting workshops or symposia to writing newspaper articles. Technical assistance 1s provided as 
a one-to-one interaction, or to groups through workshops or short courses. 
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ProGRAM HIGHuiGuts For FY 2001 





FY 2001 was a historic year for the Cooperative Fish and Wildlife Research Units. For 
the first time in recent memory, the program received funding to staff all Unit science positions. 
Reaching this level of funding marked the successful completion of a five-year strategy to raise the 
program’s visibility and build stronger Cooperator support to achieve common goals. The USGS, 
state agencies, and host universities were strong advocates for the Cooperative Research Units 
program, helping the program to receive Administration and Congressional support to reach the full 
funding milestone. 


The Annual Meeting of Unit Cooperators was held in Washington, D.C. in conjunction with 
the 2001 North American Wildlife and Natural Resources Conference. At the Unit Cooperators 
Meeting, there was considerable discussion about the future of the Units program and the prospects 
for its expansion. After some introductory remarks, USGS Director Chip Groat engaged in wide- 
ranging discussions with the Cooperators about developments in USGS, and the Director’s vision 
for the Cooperative Research Units in USGS. In particular, Director Groat voiced his continuing 
strong support for the program, and his intention to retain CRU as a national program with central- 
ized administration through the CRU Chief in USGS headquarters. He also indicated his support 
for efforts by the Cooperators to develop a strategy for CRU to meet Cooperator needs over the next 
several years, including the possibility of growth in the program as appropriate and needed. 


The Unit program had over 1100 active projects in FY 2001 that covered a wide range of 
disciplines including biodiversity, instream flow, anadromous fish and migratory bird management, 
wetland management and restoration, wildlife disease investigations, ecotoxicology, aquaculture 
and fish propagation, and population genetics. Aquatic projects accounted for the largest portion of 
the total (31%), while terrestrial, integrative and species specific projects made up 28, 14, and 27%, 
respectively. Approximately 183 new projects were initiated to address state and federal agency 
needs. Over thirty agencies, organizations or other entities contracted Unit research services in FY 
2001. The Biological Resources Division, the U.S. Fish and Wildlife Service, and State Agencies 
combined accounted for 70% of the projects (by number). 


Unit scientists, staff and students published 494 scientific papers, submitted 266 reports 
to management agencies, and presented 904 papers or workshops to natural resource professional 
societies and agencies. Federal Unit scientists also provided a multitude of services to professional 
societies, boards, and committees in FY 2001. For example, federal staff reviewed 1100 papers and 
proposals, held 39 officer level positions on committees or panels, and maintained 78 committee 
memberships. Federal staff were actively involved in workshop and extension activities in FY 2001 
by conducting 22 workshops, 8 symposia and 21 short courses; maintained membership on 13 task 
forces, 6 recovery teams and 6 public panels; just to name a few. 


In FY 2001, the Unit program included a total of 758 graduate students. Federal Unit staff 
served as major advisors for 572 of these students (Unit students). The remaining 186 students had 
financial or other close ties to a unit, but did not have federal Unit staff as a major advisor (Affiliated 
students). Graduate degrees were received by 87 Unit students in FY 2001. Overall, the three major 
employers of our graduates were state agencies, universities and the U.S. Fish and Wildlife Service. 
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A total of the 24 students were supported through cooperative education agreements with several 
federal agencies 


People and Events 


On the national front the Cooperative Research Units headquarters’ office continues to work 
to streamline administrative functions and improve services. Special emphasis this year was placed 
on the Ccevelopment of CRU Web, a world wide web based application for collecting, archiving 
and reporting the activities and accomplishments of individual scientists and the units. It is envi- 
sioned that this system will better serve the needs of all Cooperators, provide program management 
benefits, as well as reduce administrative burdens on scientists and university-based administrative 
staff. This year’s araual report was created primarily through a new web-based system into which 
report data was entered, then automatically compiled. The web-based system also was designed to 
produce a web page for each Unit. Individual Unit web pages contain the information that each Unit 
submitted for the annual report, including the names and addresses of Unit employees, Cooperators 
and students and all accomplishments (publications, courses taught, professional society service, 
etc.). It should be noted however, that the establishment of a permanent, program-wide reporting 
and archiving system required a higher degree of standardization than for previous years. Therefore, 
data contained in the current report may not be directly comparable with data in previous reports. 
All data from FY 2000 forward will be maintained in an electronic database which, when fully 
developed, can be queried for historical information. 


Recruitment activities again kept CRU headquarters and Unit supervisors busy. Our thanks 
to Mike Tome, Lynn Haines, and Mike Van Den Avyle for handling another active recruiting year. 
Assistant Unit Leaders reporting for duty in FY 2001 were: Megan La Peyre, LA; Abby Powell, AK; 
Louis Bender, NM; Paul Sievert, MA; William Thompson, AR; and Erin Snyder, PA. Other person- 
nel actions in FY 2001 include: Dr. Scott Bonar (Assistant Unit Leader - NM) was promoted to Unit 
Leader (NM), Dr. James Wiley (Project Leader - Grambling) moved to Unit Leader at Maryland, and 
Dr. Dave Otis (Unit Leader - SC) moved to Unit Leader at lowa. Recruitment activities initiated in 
FY 2001 and continuing into FY 2002 include science positions in Alaska, Louisiana, Wisconsin. 


Unfortunately, we again must report the death of a colleague, Dr. Theodore Bjornn (AUL-F, 
ID). Ted will be greatly missed by his many friends within and outside of our program. 


FY 2001 Award Recipients 


FY 2001 marked the second year of National Awards Program that recognizes significant 
accomplishments of Unit scientists in areas of Scientific Excellence, Leadership, and Service. Mike 
Tome (chair), Terri Symens, Carl.Schreck, Charles Birkeland and Shari Weant served on the award 
committee for 2001. The committee solicited nominations in each award category from Unit scien- 
tists, Cooperators, and colleagues, and subsequently provided recommendations to CRU for national 
award recipients. Award nominations and endorsements from Unit Cooperators, collaborators, and 
peer scientists supported Committee recommendations and serve as the foundation upon which these 
prestigious awards are based. Recipients of awards are listed below for each category. There were 
no nominees for the Service award in FY 2001. 
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Scientific Excellence Award Recipients 


Dr. Ken Burnhai.. .s the Assistant Leader-Wildlife at the Colorado Coop Unit. Dr. Bumham 
was extremely productive, scientifically, during FY 2001. He coauthored a book entitled “An Intro- 
duction to Distance Sampling” published this past summer by Oxford University Press. This is THE 
book on this broad subject, which includes line and point transect sampling and analysis methods for 
biological populations. This book replaces a 1993 Chapman and Hall book that has been reprinted 
twice by Chapman and Hall and reissued once by the University of St. Andrews in Scotland. The 
demand for this material has been very high. Dr. Burnham was also a coauthor of an Ecological 
Monograph that was given The Wildlife Society’s Publication of the Year Award in the Monograph 
Category at the TWS meetings in Reno. This is the 3rd such Publication of the Year Award that Ken 
Burnham has received. Ken Burnham published 7 papers in peer-reviewed, national/international 
scientific journals. Two of these were invited papers. In addition, Dr. Burnham gave an invited 
plenary paper at the July, 2001 International Conference on Distance Sampling in St. Andrews, 
Scotland. He was a main presenter of a week-long workshop on distance sampling following these 
sessions 


Dr. Tom Martin is the Assistant Leader at the Montana Wiidlife Unit. Between 2000 and 
2001, Dr. Martin has authored or coauthored at least 20 publications in very high quality journals 
including Auk, Science, Evolution, Journal of Evolutionary Biology, Behavioral Ecology, Animal 
Behavior, Ecology, Proceedings of the National Academy of Science, and Nature. This record is 
not a “spike” in any sense; the record from the previous several years is comparable, and an equally 
impressive string of manuscripts are in the development stage. Much of the work culminating 
in these publications was completed while Dr. Martin was serving as Editor in Chief of a primary 
ornithological journal. In addition, Dr. Martin was recently awarded the Elliot Coues Award by the 
American Omithologists’ Union, presented to one individual worldwide for pathbreaking work and 
meritorious contributions to bird study in the Western Hemisphere. 


Leadership Award Recipients 


Dr. William Krohn is the Leader of the Maine Coop Unit. Dr. Krohn was the lead researcher 
in conducting the GAP analysis in Maine. The GAP project in Maine was completed in 1996, 
however, since that time Dr. Krohn and his students have uiilized GAP-type analyses to conduct 
additional studies of Maine flora and fauna to help the Maine Department of Inland Fisheries and 
Wildlife establish management priorities. The State of Maine is blessed with tremendous natural 
resources, however, like many states, it lacks funding to address all resource management needs. Dr. 
Krohn has worked tirelessly to provide the Maine Department of Inland Fisheries and Wildlife with 
a tool beyond the basic GAP-type project that has been conducted in other regions. This effort has 
provided the State of Maine with the capability to better manage its natural resources by helping to 
prioritize management efforts and to identify research information needs. This effort has been instru- 
mental in helping Maine to focus its limited financial resources. 
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Dr. Richard Neves is the Leader of the Virginia Coop Unit. Dr. Neves has pioneered the 
work for establishing protocols for rearing endangered freshwater mussels, including identify- 
ing specific host fish species for glochidia and establishing methods of rearing mussels in artificial 
stream systems. These efforts are being utilized across the U.S. and in other countries for the propa- 
gation of freshwater mussels and to provide temporary refugia for endangered mussel species. Dr. 
Neves’ mussel propagation work began in a small section of Virginia Tech’s aquaculture research 
facility. Last year, Dr. Neves was successful in obtaining a $125,000 grant from the Fish and 
Wildlife Foundation for a new mussel aquaculture facility. A stipulation of this grant was that Dr. 
Neves raise an additional $60,000 to match the Foundation contribution, which he has successfully 
accomplished. This new facility will be completed in late 2001. Dr. Neves is highly productive in 
his area of expertise. In FY 2001, he published 11 refereed papers, had 6 additional publications “in 
press” and submitted 6 technical reports. Over the past 3 years, he has produced 24 peer-reviewed 
publications. Also this year, he presented over 15 technical papers, including presentations at the 
World Malacological Congress and at the Malacological Society of London. On a daily basis he 
provides invaluable technical assistance on freshwater mussel issues to biologists throughout the 
US. 


Dr. Theodore R. Simons is the Ecologist for the North Carolina Coop Unit. The NC Unit, 
CRU, and cooperators have benefited tremendously by Dr. Simons’ leadership in initiating and 
building relationships with other DOI bureaus, state agencies, non-governmental organizations, and 
individuals that extend beyond traditional geographic and demographic boundaries. These relation- 
ships have led to outstanding mentorship and training, technology transfer, advancement of science, 
and most importantly, protection, conservation, and restoration of our natural resources, Dr. Simons’ 
leadership at the NC Unit has facilitated (1) meeting critical research needs of state, federal, and 
international agencies, (2) cooperative matching funds, (3) a critical and quality teaching resource, 
(4) training and education of future resource professionals, and (5) strengthening the bonds that 
create interaction among unit scientists, university faculty, and resource agencies. His modest per- 
sonality, insightful wisdom, and guidance by example attract the best students and fuel enthusiastic 
interest in science and the Unit Program. He instills a desire to succeed in his graduate students, 
research team, and agency colleagues. 


WMI Administrative Excellence Award Recipients 


FY 2001 was also the second year of the Wildlife Management Institute’s Administrative 
Excellence Award. This award program was initiated to nationally recognize university person- 
nel that support the efforts of the CRU program. It is not possible to overstate the role that these 
members of the Unit family play in the day-to-day functional operation of individual Units and the 
national program office. We are grateful to the Wildlife Management Institute for recognizing the 
contributions of these individuals. Annually, the award will recognize up to three university admin- 
istrative personnel, and provide each with a plaque and a $500 cash award. 
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Through a national nomination and selection process, the maximum number of awards 
(three) was given in FY 2001. Unit Supervisors and Committee members lamented over the final 
decision of the three recipients as the pool of nominees and their accompanying letters of support 
were incredibly strong. 


The three recipients of the WMI Admunistrati. e Excellence Award for 2001 were: Sue 
Anthony, GA; Kay Brnisby, CA; and Brenda VanBeek, IA. Contributions of eight other university 
administrative personnel were acknowledged through their nominations and letters of support: Joyce 
Brite, KS; Judy Christian, AL; Theresa Debarge, VT; Barbara Funke, WA; Judy Gray, OK; Becky 
Nestor, WV; Dee Topp, MT-F; and Debra Ziebarth, W1-W. 


Sets, 
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In MEmMory 





Theodore (Ted) Clarence Bjornn 


by 
Christine Moffitt, Michael Schiewe, Robert Lohn, Jerry Mallet, 
Don Chapman, Robert Leonard, and Russell Strach. 


Ted Bjornn, passed away 3 November 2001 after a coura- 
geous battle with a peritoneal infection at the same hospital in which 
he received a heart transplant Christmas 1992. Born 31 October 1932 
t. ~larence R. and Evelyn Bjornn in Salt Lake City Utah, Ted was a 
Fisheries Professor at the University of Idaho, in th. JS Geological 
Survey’s Cooperative Fish and Wildlife Research Unit. 





Bjornn was first introduced to fish as a young boy through his maternal grandfather with 
frequent weekiong fishing trips. While at home, he and his friends would often bicycle to fishing 
spots in the Salt Lake Valley. At age 10, Ted and his uncle Bob (age 12) were observed by the game 
warden with more than their limit of trophy-sized trout next to Loa Hatchery Pond on the Freemont 
River. Brought before the local judge, the boy’s fish and fishing poles were confiscated, and the 
family fined $100 (a large sum in those years). From that time forward, Ted fiercely obeyed all fish 
and game regulations. 


Ted’s passion for fishing grew to a passion for fishery science with nurturing by his profes- 
sors, and fishery professionals he met and worked with. Bjornn received his BS from Utah State 
University in 1955. His master’s research at the University of Idaho was conducted at Priest Lake 
Idaho and provided a thorough description of the fish, the lake and the fishery. His major professor, 
Virgil Pratt, passed away during the project and Ted took over Pratt’s classes and advising students 
as he completed his thesis in 1957. Following 6 months active service in the Army, Ted was hired 
by James C. Simpson to work for Idaho Dept of Fish and Game as regional biologist at Salmon. He 
began research funded through the new Dingell-Johnson program to study the steelhead and salmon 
stocks in the upper Salmon and used funding from a new program to construct screens at irrigation 
diversions throughout the Salmon River drainage to build weirs to obtain valuable stock recruit and 
migration information. This extensive basin wide research project provided the basis for further Fish 
and Game studies, and studies on the Lemhi River were used for his PhD dissertation completed at 
Utah State University in 1966 under the direction of William F. Sigler. Before leaving IDFG, Bjornn 
was promoted to Chief of Research. Ted was hired by Don Chapman to become the assistant unit 
leader for the newly formed Cooperative Fishery Research Unit at the University of Idaho funded by 
the US Fish and Wildlife Service, and remained at the Coop Unit until his passing. 
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Ted was known throughout North America as an expert in Pacific northwestern salmon, steel- 
head and trout. Ted made long-lasting contributions to the fisheries profession through his research 
and mentoring of more than 60 graduate students, and though collaborations with Federal, state and 
tribal groups on fisheries research and management projects. 


Ted served on numerous panels and management teams for Columbia and Snake River 
salmon and steelhead. He authored dozens of scientific publications on fisheries, including studies 
pioneering catch and release fishing regulations for trout streams. He became a member of the 
American Fisheries Society in 1954. In the 1990s, Ted served with distinction on the NMFS Snake 
River Salmon Recovery Team (chaired by the late Don Bevan) and was their primary resource for 
the real, down-to-earth biology of the species at risk. His colleagues on the Recovery Team were 
both relieved and in “awe” as Ted called for a portable computer to continue working within days of 
his heart transplant surgery. This year, Ted was appointed to yet another NMFS Technical Recovery 
Team for interior Columbia Basin salmonids. 


In recent years, Ted worked with many agencies through the most comprehensive study of 
adult fish passage conducted on any river in the world. With much of the fieldwork completed and 
the results just now coming together. In September of this year Ted completed a draft of a book on 
Snake River Salmon and Steelhead. This project will be completed so that the legacy of data and 
interpretations can remain. 


Bjornn was honored by many professional awards: including the most significant paper in the 
North American Journal of Fisheries Management, numerous awards from the American Fisheries 
Society’s Western Division aid Idaho Chapter, as well as the Meritorious Service award from the 
Department of Interior. In May 2001, the University of Idaho honored him with induction into the 
Alumni Hall of Fame, their highest honor for alumni. 


Ted had 5 children (two boys and triplet girls) who grew up sharing his career and enthusi- 
asm for fisheries. After a divorce, he married Christine M. Moffitt and they enjoyed sharing their 
careers in fisheries research and education, gardening, and traveling. 


Among the traits of Ted most admired was his reservation of judgment, and the diplomatic 
and dignified way he dealt with those who held different views. He seldom expressed anger and 
always took the time to understand and involve other perspectives. In this regard he set high stan- 
dards and examples for us all. 


The funeral and burial for Ted were in Utah, and a Memorial Service was held at the Univer- 
sity of Idaho. The family suggests donations to the AFS John Skinner Memorial Fund, 5410 Grosve- 
nor Lane, Suite 110 Bethesda, MD 20814-2199, can be made in his name. 
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SELECTED ACCOMPLISHMENTS 





Environmental Contaminants 


The Colorado Cooperative Fish and Wildlife Research Unit conducted a review of the avicide 
DRC- 1339 on non-target birds. The emphasis of this review was on the adequacy of experimental 
designs, analyses and inferences used by past researchers. The review concluded that existing studies 
are not conclusive and that DCR-1339 has the potential for significant adverse effects on a variety of 
non-target species. The USFWS will use the findings to further develop and evaluate agency policies 
for this chemical. 


The New York Cooperative Fish and Wildlife Research Unit is working with the USFWS to 
assess contaminant levels in a 50,000 acre wetland planned for acquisition and restoration under the 
North American Waterfowl Management Plan. The assessment is critical to assure that the wetland, 
in its current or restored state, will not present a risk to waterfowl and other wildlife. 


The Texas Cooperative Fish and Wildlife Research Unit conducted a study of the effects of 
contaminants in Lake Mead on the reproductive development of a sentinel species, common carp. 
The information, collected for the USGS, documented the reproductive impacts of contaminated 
sites in the lake will be of use in assessing the risks of exposure and effects in other aquatic species, 
including endangered species such as the razorback sucker. 


The Missouri Cooperative Fish and Wildlife Research Unit completed a study on vegeta- 
tion response to wastewater effluent. Plant density was reduced in silt and sand soils with repeated 
use of wastewater, but not in soils treated with river or deionized water. Findings were supplied to 
the Missouri Department of Conservation to guide further studies and management of wastewater 
effluent as an irrigation source. 


The Oregon Cooperative Fish & Wildlife Research Unit found that availability of high-lipid 
forage fishes, specifically capelin, sand lance, and herring, appears to be the primary factor limiting 
recovery of piscivorous seaird populations injured by the EXXON VALDEZ oil spill. Results were 
provided to the National Oceanographic and Atmospheric Administration and the EXXON VALDEZ 
Oil Spill Trustee Council. 


The North Carolina Cooperative Fish and Wildlife Research Unit analyzed water and 
sediment pollution in the streams draining the Marine Corps Air Station at Cherry Point, North 
Carolina. This information is being used by the Marine Corps Air Station to help manage and track 
the directional flow of contaminants on the base and in emergency spill response efforts. 
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Non-game Species 


The North Carolina Cooperative Fish and Wildlife Research Unit investigated ecological 
and behavioral factors that may constrain reproductive performance and influence colonial behavior 
in Caribbean Roseate Terns for the U.S. Fish and Wildlife Service. The species is peculiar in its 
tendency to shift colony sites, and this behavior is sometimes associated with complete breeding 
failures. Additionally, methods were developed to measure reproductive performance relative to 
stress. 


The Georgia Cooperative Fish and Wildlife Research Unit investigated the effect of riparian 
buffer width on two bird species strongly tied to southern riparian, forested habitats. The USFWS 
will use this information to direct future research that focuses on the effect of riparian zone buffer 
width and integrity on reproductive ecology. 


The Wisconsin Cooperative Wildlife Research Unit worked with the Fish and Wildllife 
Service to provide an assessment, including accuracy and precision, of current methodologies for 
evaluating population sizes of Sora and Virginia Rails for potential application to survey design for 
large-scale (range-wide) population surveys. 


The New Mexico Cooperative Fish and Wildlife Research Unit investigated the effects of 
camping on vegetation and bird communities in northeastern Washington for the USFWS. The Little 
Pend Oreille National Wildlife Refuge is using written and digital research products in their compat- 
ible use planning. 


The California Cooperative Fishery Research Unit determined the distribution and abundance 
of western spotted frogs within the upper Klamath National Wildlife Refuge for the USFWS. The 
findings are being incorporated into refuge land management practices. 


California Unit surveyed seabirds breeding in the Pacific Ocean off the California coast, 
delineating breeding areas and analyzing population dynamics for several species. This information 
has been provided to DOI agencies for seabird management programs. 


The Kansas Unit investigated the distribution and abundance of feral swine before and after 
efforts to eradicate local swine populations. On forested sites, trapping and shooting from the ground 
combined with aerial shooting resulted in significant reductions of swine numbers, but isolated indi- 
viduals survived. These results are being used by the Department of Defense and other land manage- 
ment agencies to plan feral swine management programs. 


The Iowa Cooperative Fish and Wildlife Research Unit examined bird habitat use at cropland 
edges for the U.S. Fish and Wildlife Service. Relationships between the effects of field size and farm 
management practices on bird use of rowcrop fields will be useful to the USFWS and state agencies 
for formulating best management practices. 





SELECTED ACCOMPLISHMENTS 


Non-game species 
12 





Imperiled Species 


The Arizona Cooperative Fish and Wildlife Research Unit conducted a study for the Fish and 
Wildlife Service, the Bureau of Land Management and a Non-government Conservation Organiza- 
tion to improve survey techniques for monitoring burrowing owl populations. Findings will be used 
to help design future large-scale survey efforts for monitoring burrowing owl population trends. 


The Arizona Cooperative Fish and Wildlife Research Unit, in cooperation with the Bureau of 
Reclamation and the Arizona Game and Fish Commission, determined that populations of California 
black rails have declined in southern Arizona/California. Unit scientists determined factors that influ- 
ence detection probability of California black rails during survey efforts, advancing survey methodo- 
gies for this elusive species. 


The Arizona Cooperative Fish and Wildlife Research Unit, in cooperation with Arizona 
Game and Fish Commission, determined habitat characteristics, survey techniques, and population 
status of Buff-breasted Flycatchers in Arizona. 


The Oregon Cooperative Fish & Wildlife Research Unit investigated spatial distributions, 
habitat use, diets, and behavioral interactions of Columbian white-tailed deer and black-tailed deer 
for the USFWS, BLM and the Oregon Department of Fish & Wildlife. The federal and state agencies 
are using the information to better manage habitat and populations of Columbian white-tailed deer, 
an endangered subspecies. 


The South Dakota Cooperative Fish and Wildlife Research Unit analyzed the distribution and 
habitat requirements of the Topeka shiner in South Dakota. The Fish and Wildlife Service is using 
this information in their recover efforts for this species. 


The Georgia Cooperative Fish and Wildlife Research Unit assessed the growth of two species 
of larval redhorse reared in three different water regimes. The results indicated that both species 
experienced reduced survival and growth in the higher-duration, high-velocity water. The results 
will provide hydropower utilities with operating guidelines to increase growth and survival of larval 
fishes. 


The Minnesota Cooperative Fish and Wildlife Research Unit completed a comprehensive 
status assessment of the Northern Great Plains population of piping plover for the U.S. Fish and 
Wildlife Service. The assessment summarized all existing information, current research and man- 
agement actions. This information was subsequently used to produce a revised Recovery Plan that 
identifies the species current distribution, habitat requirements, threats to its recovery and evaluates 
current and proposed conservation str es. 


The Texas Cooperative Fis! idlife Research Unit assessed the suitability of the North 
Canadian and Beaver rivers as habitat ‘or the Arkansas River shiner, providing the US Army Corps 
of Engineers and management agencies with key information to guide potential recovery efforts for 
the species in the North Canadian River. 
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The New Mexico Cooperative Fish and Wildlife Research Unit assessed an application of 
the Species at Risk conservation approach at two military installations totalling 3 million acres (1.2 
million ha) in southern New Mexico and West Texas for the U.S. Army Environmental Center. These 
installations are using the decision support tools that were developed and are examining the potential 
for applicability to military installations elsewhere. 


The Mississippi Cooperative Fish and Wildlife Research Unit, in cooperation with the US 
Forest Service, completed an Assessment of foraging requirements for the red-cockaded woodpecker 
in Bienville National Forest, Mississippi. The findings will be integrated into forest management 
plans at the Bienville National Forest. 


The Montana Cooperative Fishery Research Unit, in cooperation with theUS Forest Service 
and other federal, state and private agencies found that where westslope cutthroat trout and non- 
native salmonids segregated without influence of dispersal barriers, distribution boundries were 
were related to stream temperature. The temperature model developed will allow State and federal 
resource managers with a cost effective tool for assessing westslope cutthroat trout habitat suitability 
over a broad area. 


The Montana Cooperative Fishery Research Unit, in cooperation with the National Council 
of the Paper Industry for Air and Stream Improvement, determined the upper thermal limits and 
growth optima of bull trout. The findings will be used to set appropriate thermal maximum criteria 
for managed forests to prevent negative effects on bull trout populations. 


The Tennessee Cooperative Fishery Research Unit evaluated the capabilities of seven facili- 
ties for maintaining captive populations of adult mussels. Mussels spawned in captivity at four of the 
facilities. The work was conducted for the Tennessee Wildlife Resources agency who will use these 
results to assist with the recovery of threatened and endangered mussels in Tennessee. 


The Tennessee Cooperative Fisheries Unit, in cooperation with the Fish and Wildlife Service, 
examined the relationship of stream discharge and mussel recruitment. This information is being 
used to locate and evaluate sites where mussels may successfully be re-established. 


The Tennessee Cooperative Fisheries Research Unit, in cooperation with the National Park 
Service and the Nature Conservancy, determined species composition of the mussel fauna in the 
Green River between Mammoth Cave National Park and the Green River Dam. A primary goal of 
the MCNP is to protect and restore the biological integrity of the Green River. The results will be 
used by the National Park Service to maintain the unique mussel fauna within the Mammoth Cave 
National Park. 


The Arkansas Cooperative Fish and Wildlife Research Unit, in cooperation with the Missouri 
Department of Conservation, examined the potential impact of native crayfish species by an intro- 
duced crayfish species in the Spring River drainage of southern MO and northern AR. This informa- 
tion is being used by the Missouri Department of Conservation to determine the potential impact of 
introduced crayfish on native species and possible mitigation efforts. 
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The Virginia Cooperative Fish and Wildlife Research Unit developed algal diets for rearing 
juvenile freshwater mussels for the North Carolina Department of Transportation (work completed 
by Kevin Beck and Richard Neves). Juvenile rainbow mussels were fed several diets to assess 
particle size selection, survival, and growth over a 45-day period in containers with two sedimant 
depths. The results are being used in the propagation of endangered juvenile mussels at Virginia 
Tech’s Mollusk Propagation Center. 


The Missouri Cooperative Fish and Wildlife Research Unit prepared recovery models of 
piping plovers in the Great Plains for the Nature Conservancy, North Dakota Game and Fish Depart- 
ment, U.S. Fish and Wildlife Service, and Defenders of Wildlife. Models indicate that recovery of 
the population is demographically and economically feasible, but a range-wide management plan for 
piping plovers in the Great Plains is needed to implement optimal predator exclusion strategies and 
to address many other factors that potentially limit the Great Plains population of piping plovers. 


The Missouri Cooperative Fish and Wildlife Research Unit (along with Idaho, lowa, Kansas, 
Montana and South Dakota Cooperative Research Units; Montana Fish, Wildlife and Parks; and 
CERC) completed a multi-state research project on the habitat requirements of sicklefin chubs. 
Results will assist managers to create and maintain suitable habitats in support of restoration 


programs. 


The Kansas Unit evaluated the effects of instream and landscape-level factors on the distribu- 
tion of Topeka shiners in Kansas streams. The extirpation or presence of Topeka shiners in streams 
was a function of the number of small impoundments in the watershed and the number of largemouth 
bass sampled in the stream. This information is being used by several state and federal agencies to 
reduce the number of small impoundments constructed in watersheds that contain Topeka shiners. 
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Game Management 


The New York Cooperative Fish and Wildlife Research Unit, in cooperation with the Seneca 
Army Depot, evaluated the feasibility of using immunocontraception to manage cverabundant deer 
herds in suburban areas. Over the 3 year study fawning rates were reduced in both treatment groups 
to 10% of fawn production shown by control females. Cost of treatment ranged from $300-500 per 
doe depending upon length of treatment and number of booster vaccinations required. The informa- 
tion gathered will help communities estimate the financial costs necessary to maintain a desired deer 
population level using immunocontraceptive vaccines, as well as increase understanding about the 
associated biological changes in deer caused by such vaccines. 


The South Carolina Cooperative Fish and Wildlife Research Unit analyzed and evaluated 
data from a reward banding study of mourning doves conducted by the Ohio Division of Wildlife. 
Estimates of harvest rates, reporting rates, surv'va! rates, and movement patterns will be used to 
evaluate effects of hunting on dove populations, and will provide data used in efforts to model the 
population nationally. 


The New Mexico Cooperative Fish and Wildlife Research Unit facilitated completion of field 
work, analyses, and report deliverables for an 8-year study of black bear ecology and management in 
New Mexico performed jointly with the New Mexico Department of Game and Fish and Hornocker 
Wildlife Institute. This work will provide New Mexico Department of Game and Fish population 
models and methodologies to better manage black bear populations in New Mexico. 


The Kansas Unit investigated the ecology of mammalian predators on Fort Riley Army Base 
in eastern Kansas. Coyotes appeared to influence the distribution and abundance of smaller mam- 
malian predators in grassland areas. Opossums, raccons and female and young bobcats were particu- 
larly vulnerable to harassment and predation by coyotes. These findings are being considered for use 
in upland game management programs where coyotes might be used as biological control agents to 
reduce predation on game bird nests by small predators. 


The lowa Cooperative fish and Wildlife Research Unit, in cooperation with the lowa Depart- 
ment of Natural Resources, determined that, in highly fragmented agricultural landscapes, simple 
models based on landscape features are a useful way to reasonably predict the influence of predators 
on nesting birds. The state agency will use these results to restore, protect and manage patches of 
habitat, such as CRP, in agricultural landscapes. 
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Fisheries Management 


The Mississippi Cooperative Fish and Wildlife Research Unit analyzed the oninions of catfish 
anglers in the Mississippi River basin. Analyses, based on replies from 4%. anglers will help state 
fish and game agencies manage catfish with particular attention to trop! —_shing. 


The South Dakota Cooperative Fish and Wildlife Research Unit surveyed fishes in five western 
rivers for the South Dakota Department of Game, Fish and Parks. Information on the riverine fish 
communities and the distribution of aquatic habitats will assist several state resource agencies in 
their efforts to monitor overall watershed health. 


The Tennessee Cooperative Fisheries Research Unit, in cooperation with the Tennessee Wildlife 
Resources Agency completed a 5-year study that has provided the agency with management alterna- 
tives that would be biologically appropriate for the Clinch River trout fishery. The report is serving 
as a guide to stakeholders and TWRA biologists for managing this fishery. 


The Tennessee Cooperative Fisheries Research Unit found that trout growth and surviva! in the 
Hiwassee River was poor as a result of high water temperatures in late summer. The water tem- 
peratures were related to water regulation. Stakeholders and biologists are using this information to 
negotiate water releases that facilitate a more productive recreational fishery in the river. 


The Maryland Cooperative Fish and Wildlife Research Unit assisted the State of Maryland and the 
Federal Aquatic Nuisance Species task force to develop a management plan for non-indigenous 
aquatic nuisance species In Maryland. 


The Georgia Cooperative Fish and Wildlife Research Unit, working for the Georiga Department 

of Natural Resourecs, evaluated the survival, habitat use, and movement patterns of adult striped 
bass in Lake Blackshear, Georiga. This study demostrated that coolwater springs needed as them- 

ral refuge by striped bass in the lake are limited during drought years. Further, all of the fish in the 
study, as well as many that were not a part of the study, died by the end of the summer. Lack of 
thermal refuge in the lake is cited as the cause for the poor survival of adult striped bass in Lake 
Blackshear and is considered the limiting factor in the establishment of a self-sustating population of 
striped bass the lake. 


The Georgia Cooperative Fish and Wildlife Research Unit evaluated the timing, duration, and extent 
of emigration of striped bass stocked in Lake Blackshear, Georgia for the Georgia Department of 
Natural Resources. The state resource agency is re-assessing their stocking and management plans 
for striped bass in the Flint River system based on these results. 


The Oregon Cooperative Fish & Wildlife Research Unit examined interaction shifts in marine com- 
munities by use of Qualitative Mathematical Models. The results will help the Oregon Department of 
Fish & Wildlife understand the dynamics of these economically important communities. 


The Texas Cooperative Fish and Wildlife Research Unit, in cooperation with the US Department of 
Agriculture, uncovered the presence of two basic types of endocrine receptors in channel catfish. 
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This information will be of use in understanding the role of ER in development and reproduction in 
channel catfish, with emphasis on applications of this knowledge in aquaculture. 


The lowa Cooperative Fish and Wildlife Research Unit determined that the time of stocking as well 
as stocking rates affects growth and recruitment of young-of-the-year walleye. This information is 
being used by the lowa Department of Natural Resources, to formulate future fish stocking and man- 
agement options for walleye. 


The Mississippi Cooperative Fish and Wildlife Research Unit, in cooperation with the Mississippi 
Department of Wildlife, Fisheries and Parks, completed a 5-year survey of the characteristics of Mis- 
sissippi freshwater anglers. The results will be used by the State of Mississippi to better manage their 
fisheries resources for recreational opportunities for state residents. 


The Oregon Cooperative Fish and Wildlife Research Unit evaluated tagging techniques for outmi- 
grant juvenile Pacific lamprey, but found that the juvenile lampreys are too small to effectively tag 
by the methods under study. This study was done to assist the US Army Corps of Engineers in man- 
agement efforts for Pacific Northwest salmon. 


The Oklahoma Cooperative Fish and Wildlife Research Unit assessed the genetic status of disjunct 
spotted bass populations in the East Cache Creek drainage in Oklahoma for the Oklahoma Depart- 
ment of Wildlife Conservation. DNA analysis of spotted bass from Oklahoma, Arkansas and Texas 
indicated that these populations are not unique and thus do not warrant any special protective status. 


The Oklahoma Cooperative Fish and Wildlife Research Unit developed the Oklahoma Streams 
Information System (OSIS), a GIS database of fish collections and watershed information. The 
Oklahoma Department of Wildlife Conservation is using OSIS to database to develop aquatic habitat 
plans, to manage stream fisheries, and to revise endangered and threatened fish species lists. 


The Kansas Unit Cooperative Fish and Wildlife Research Unit determined that spotted bass have 
small home ranges, distinct movement patters, and extensively use woody debris and undercut bank 
habitats in pools. Thus, the Kansas Department of Wildlife and Parks is going to focus subsequent 
habitat-restoration efforts on these habitats. 


The Kansas Cooperative Fish and Wildlife Research Unit described the population characteristics 
and determined the influence of exploitation and harvest regulations on yield, size structure, and egg 
production of shovelnose sturgeon from three sites in the Missouri River. Although shovelnose stur- 
geon are thought to be more resilient than other sturgeon species to exploitation, the results from this 
study suggested that shovelnose sturgeon are sensitive to low levels of exploitation. The Missouri 
Department of Conservation used these data to help assess the validity of closing the commercial 
harvest on shovelnose sturgeon in the Missouri River. 


The Kansas Cooperative Fish and Wildlife Research Unit found that latitude and its thermal corre- 
lates strongly influence life history characteristics of fishes in the Missouri River. These data will be 
used by the Army Corps of Engineers to better understand the effects of hypolimnetic releases from 
reservoirs on fish population characteristics. 





SELECTED ACCOMPLISHMENTS 
Fisheries management 


18 








The Kansas Cooperative Fish and Wildlife Research Unit found that water temperature and dis- 
charge were critical to successful spawning of bighead carp in the lower Missouri River. The data 
from this study, funded by the US Army Corps of Engineers, provide critical information regarding 
the early life history of this invasive species. 


The Kansas Cooperative Fish and Wildlife Research Unit studied the effects of light shock on short- 
term survival of walleye fry. The Kansas Department of Wildlife and Parks is using these data assess 
the walleye stocking program in Kansas. 
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Ecosystem Management 


The Oregon Cooperative Fish & Wildlife Research Unit estimated abundance and described habitat 
associations of songbirds in four different vegetative types including grasslands, shrub-steppe, mid- 
seral juniper, and old-growth juniper. The Bureau of Land Management is using this information to 
maximize biological diversity of bird communities on their lands in the Great Basin. 


The Montana Cooperative Wildlife Research Unit, with support from the USFWS, compared repro- 
ductive performance of a grassland songbird, the chestnut-collared longspur, in native mixed-grass 
prairie versus monotypic stands of exotic crested wheatgrass. Results from this project will help 
managers to understand the effects of invasion by exotic plants on demographic performance by 
native bird species. 


The Montana Cooperative Wildlife Research Unit worked cooperatively with the Northern Prairie 
Wildlife Research Center and the USFWS to evaluated breeding populations, demographic perfor- 
mance, and habitat relationships of greater sandhill cranes at Grays Lake National Wildlife Refuge. 
These baseline data provide refuge managers guidance on best land management practices for cranes 
at the refuge. 


The Wisconsin Cooperative Wildlife Research Unit reevaluated the contributions, both positive and 
negative, that forest edges contribute to the landscape and biodiversity. This information will be used 
by land and resource managers to clarify population status, and estimates of annual productivity in 
this region in the northern Midwest. 


The Wisconsin Cooperative Wildlife Research Unit, while studying cowbirds, a species that lays its 
eggs in the nests of other birds and reduces their reproductive success, found that manipulation of 
livestock grazing practices can provide an effective tool to management cowbird pa:asitism in areas 
where cattle are present. 


The Montana Cooperative Wildlife Research Unit identified the contributions that private lands 
make toward biodiversity in the State of Montana. This information is being used by the Conserva- 
tion Fund, a non-government conservation organization, to recognize the contributions that private 
lands make to the state’s fauna wildlife. 


The New Mexico Cooperative Fish and Wildlife Research Unit identified a process for incorporat- 
ing of landscapes into conservation planning models related to 400,000 ha of military lands on Fort 
Bliss Military Reservation. The report provided the context for placing the reservations properties 
into an ecological and land stewardship matrix extending beyond it’s the lands owned and managed 
Fort Bliss Military Reservation. The Directorate of Environment at Fort Bliss uses this information 
as part of decision support for natural resource planning. 


The Virginia Cooperative Fish and Wildlife Research Unit investigated the possible effects of herring 
gulls and great black-backed guils on breeding piping plovers on South Monomoy Island, Cape Cod, 
Massachusetts. The research, conducted for the USFWS and the Biological Resources Division of 
USGS, found no impact of gulls on piping plov.. ceproduction or survival. Piping plovers showed a 
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preference for moi:t soil habitats. This information will be used in making management decisions for 
piping plovers along the east coast. 


The Oregon Cooperative Fish & Wildlife Research Unit, funded by EPA and the National Science 
Foundation, assessed thermal patchiness and thermal profiles of streams in the Columbia River 
watershed. The main difference among the streams appears to be that the thermal signal rises more 
slowly downstream in the streams from watersheds that are in good condition. A greater proportion 
of the wilderness streams were suitable for endangered coldwater salmonids as was confirmed by 
field population censuses. 


The Oregon Cooperative Fish & Wildlife Research Unit evaluated marine invaders on native estua- 
rine benthic communities using qualitative mathematical analysis. This project, funded by Sea Grant, 
will help the Oregon Department of Fish and Wildlife determine the impacts of exotic invertebrates 
on Oregon’s estuaries. 
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Animal Biodiversity, Surveys and Monitoring 


The Arizona Cooperative Fish and Wildlife Research Unit evaluated the utility of call-broadcast 
surveys for increasing the detection probability of various marsh birds for the Biological Resources 
Division. Call-broadcast surveys increased detection probability of some focal marsh birds but 
decreased detection probability of non-focal marsh bird species. Additionally, temporal variation in 
detection probability was higher for call-broadcast surveys as compared to passive surveys. Results 
will help USGS and USFWS in development of continental marsh bird monitoring protocol. 


The Oregon Cooperative Fish & Wildlife Research Unit examined the relationship of the abundance 
of introduced and native earthworm species for the U.S. Fish & Wildlife Service. The research com- 
pared soil and vegetative attributes associated with their abundance in five forest remnants within the 
Willamette Valley, Oregon. 


The Montana Cooperative Wildlife Research Unit banded ducks at a remote site near Cumberland 
House, Saskatchewan in cooperation with The U. S. Fish and Wildlife Service. Recovery data of 
these banded ducks provides critical information on annual survival rates, harvest rates, migratory 
pathways, and geographic distribution of harvest used by many agencies for developing management 
plans and harvest regulations. 


The New York Cooperative Fish & Wildlife Research Unit completed a two-year study of New 
York’s state-listed special concern, or threatened grassland bird species including Henslow’s sparrow 
and Grasshopper sparrow. Quantitative measurements of Henslow’s Sparrow and Grasshopper Spar- 
row habitats were collected to make inference to state-wide distribution. This species-specific habitat 
information provides managers with the background to make informed decisions on how to balance 
land-use practices, while maintaining habitat for sensitive breeding bird species. 


The Minnesota Cooperative Research Unit performed a comprehensive assessment of Northern gos- 
hawk abundance, distribution and nesting habitat within the Superior National Forest (SNF) for the 
U.S. Forest Service. The SNF is among the largest contiguous parcels of forested land in the Upper 
Midwest, and as such presents an opportunity for maintaining a viable population of goshawks in 
this region. The Forest Service is currently revising its management objectives, and results from this 
study are being incorporated into the Forest Plan for the SNF. 


The Texas Cooperative Fish and Wildlife Research Unit evaluated relationships of swift foxes and 
coyotes in northwest Texas for Texas Parks and Wildlife. Coyotes were the largest cause of swift 
fox mortality and survival and dispersal rates of swift foxes increased when coyote densities were 
reduced. The agency is using this information to formulate management plans for bo... species. 


The New Mexico Cooperative Fish and Wildlife Research Unit (thru the Government Department at 
New Mexico State University) analyzed stimuli and barriers to the use of New Mexico Gap Analy- 
sis data by county, tribal, and regional planners. Research conducted for the USGS National Gap 
Analysis Program and the Socioeconomic Seed Grant Program at the University of Idaho identified 
broadly based greater concern among these entities with economic development rather than environ- 
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mental concerns. The research outcomes are used by National GAP to plan information dissemina- 
tion processes and communicate more effectively with sympathetic planning programs. 


The Montana Cooperative Wildlife Research Unit, cooperating with the Wildlife Spatial An 

Lab at the University of Montana, mapped wolf habitat in Central Idaho for the Defenders -. wild- 
life. GIS analysis and mapping were used to identify sites in central Idaho and western Montana 
where conflict between wolf populations and livestock are least likely to occur. Maps using GIS data 
layers that included density of prey base, land ownership, terrain (elevation and slope) and numbers 
of livestock and their locations. 


The New Mexico Cooperative Fish and Wildlife Research Unit completed research regarding New 
Mexico’s component of the Southwest Regional Gap Analysis Project (SWReGAP) for the USGS 
National Gap Analysis Program. This work focused on long-term research development and facili- 
tation of New Mexico providing regional animal modeling capabilities. National GAP used the 
information to organize a multi-year, 5-partner research project to conduct SwReGAP in Arizona, 
Colorado, Nevada, New Mexico, and Utah. 


The Virginia Cooperative Fish & Wildlife Research Unit developed models to relate biodiversity to 
land-use practices for the natural resource managers at Quantico Marine Corps Base. Levels of wild- 
life biodiversity on the base were compatible with current activities and guidelines were developed 
for evaluating potential impacts of future management scenarios on the wildlife resource. The find- 
ings will contribute to more effective management of the natural resources on the base and allow for 
conservation of the existing biodiversity into the future. 


The Mississippi Cooperative Fish & Wildlife Research Unit studied the role and importance of 
forest ecosystems in sustaining avian communities for the U.S. Fish and Wildlife Service. Landscape 
characteristics were compared to avian communities in a contiguous block of forest encompassed by 
the Noxubee National Wildlife Refuge and the Ackerman tract of Tombigbee National Forest. Sev- 
eral Federal agencies are using this information to better understand the potential effects that forest 
management practices may have on bird communities. 


The Montana Cooperative Fishery Research Unit collected baseline data on distribution, relative 
abundance, and habitat associations of Milk River fishes in relation to irrigation diversions for the 
Bureau of Reclamation. Data will be used by state and federal agencies in future decisions related to 
further water development and for restoration of fish species. 


The West Virginia Cooperative Fish & Wildlife Research Unit quantified abundance and richness 
of terrestrial nongame wildlife in reclaimed and unmined landscapes for the EPA and the EIS steer- 
ing committee for mountaintop mining. This information is being used in an environmental impact 
assessment of the mountaintop mining process. 


The West Virginia Cooperative Fish & Wildlife Research Unit developed baseline information on 
woodrat population size, extent, and habitat characteristics within the New River Gorge National 
River and Gauley River National Recreation Area for the National Park Service. NPS is using this 
information in developing strategies to conduct long-term monitoring of specific sites. 
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The New York Cooperative Fiah and Wildlife Research Unit (with cooperators from Syracuse 
University) conducted a telemetry study of Least Bitterns for the U.S. Fish and Wildlife Service. 
Radiotelemetry was used to locate nests, monitor nest success, obtain locations for home range and 
movement calculations, and determine post-fledging patterns. Additionally, broadcasting conspecific 
calls was an effective tool for monitoring least bittern population trends. 


The Texas Cooperative Fish and Wildlife Research Unit developed a current inventory of plants and 
vertebrates in the six national parks of the Chihuahuan Desert Network for the National Park Ser- 
vice. A review of current data included archived collections and previously funded project reports 
incorporated into the study plan for the Inventory and Monitoring Program of the National Park 
Service. 


The Missouri Cooperative Fish and Wildlife Research Unit assisted the National Gap Program and 
the Mexican biological research agency CONABIO in completion of a GAP analysis of habitats 
traversing the lower Rio Grande River. This effort will facilitate management and restoration of one 
of North America’s most species-rich ecosystems. 


The California Cooperative Fishery Research Unit determined the distribution of steelhead trout 

and other anadromous salmonids in Kings Range National Conservation Area. The information will 
assist the BLM in setting management goals for this wilderness area and the National Marine Fisher- 
ies Service in evaluating the status of steelhead relative to the Endangered Species Act. 


The California Unit determined the distribution and abundance of western spotted frogs within the 
upper Klamath National Wildlife Refuge. Areas important for breeding by this species were also 
identified. Recommendations for altering grazing management that would protect frogs were made 
and have been adopted by USFWS. 


The California Cooperative Fishery Unit completed surveys of breeding seabirds in California 
waters of the Pacific Ocean for the Biological Resources Division of USGS. Data gathered included 
baseline surveys of breeding seabirds and assessments of population change for selected species. 


The California Cooperative Fishery Unit completed biotic surveys in the Cottonwood Lakes area of 
North Dakota for the Biological Resources Division. Surveys included the distribution plants, birds, 
amphibians, and aquatic macroinvertebrates. Information will be incorporated into GIS maps of the 
region. 
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Habitat Management and Restoration Ecology 


The Kansas Cooperative Fish and Wildlife Research Unit that removing cattle, eliminating annual 
application of nitrogen fertilizer and implementing spring burning was an inexpensive way to restore 
grazed lands to native tallgrass prairie and enhance habitat for grassland birds. This study, funded by 
the Department of Defense, should provide State and federal agencies throughout the region with an 
effective restoration technique. 


The South Dakota Cooperative Fish and Wildlife Research Unit worked with the South Dakota 
Department of Transportation to develope guidelines for creating wetlands beneficial to wildlife. The 
information will be used to mitigate wetlands losses resulting from highway construction in South 
Dakota. 


The South Dakota Cooperative Fish and Wildlife Research Unit assisted the Fish and Wildlife 
Service by mapping remnant tracts of tallgrass prairie in eastern South Dakota. The maps will help 
agencies set priorities for grassland conservation. 


The South Dakota Cooperative Fish and Wildlife Research Unit delineated and classified wetlands 
for the National Wetland Inventory being conducted by the Fish and Wildlife Service. The informa- 
tion revealed status and trends in wetland conservation for the decade of the 1990s, that allows the 
Federal government to assess the success of wetland programs. 


The Wisconsin Cooperative Wildlife Research Unit evaluated the sensitivity or grassland birds to 
landscape level changes. This information will be used in planning for the conservation of grassland 
birds. 


The Minnesota Cooperative Fish and Wildlife Research Unit, working with the USGS Northern Prai- 
rie Wildlife Research Center, addressed the effects of grazing on vegetation structure and bird popu- 
lation densities. Federal and state agencies will use this information in land management decisions. 


The Texas Cooperative Fish and Wildlife Research Unit evaluated combinations of prescribed burn- 
ing, mechanical manipulation, and herbicide treatments to manage yaupon holly for the Texas Parks 
and Wildlife Department. The state agency will use this information to help reduce the negative 
impacts of yaupon holly on post oak savannah habitats. 


The South Carolina Cooperative Fish and Wildlife Research Unit completed environmental monitor- 
ing of the bottomland hardwood wetland mitigation site in the piedmont of South Carolina. A techni- 
cal report, submitted to the South Carolina Ports Authority, will be forwarded to the Army Corps of 
Engineers. Restoration of the site was successful based on mitigation criteria. 


The Montana Cooperative Wildlife Research Unit summarized the level of native prairie conversion 
in selected north-central Montana counties. This information is being used by the Fish and Wildlife 
Service and state agencies for conservation planning. 
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The Montana Cooperative Wildlife Research Unit, cooperating with the Wildlife Spatial Analysis 
Lab at the University of Montana, mapped land cover, canopy closure, and tree size class in eight 
Landsat TM scenes covering central Montana. The data will be used for land management planning 
by the Forest Service. 


The Montana Cooperative Wildlife Research Unit, through the Wildlife Spatial Analysis Lab, pro- 
vided a variety of remote sensing, GIS analysis, and digital mapping services to assist the USFS with 
strategic planning for risk management and fire rehabilitation throughout Region |. This entailed 
identifying, prioritizing and updating areas at risk to fire across the Northern Region and provid- 

ing quantitative assessment of the resources lost to fire in the Northern Region during the 2000 fire 
season. 


The Montana Cooperative Wildlife Research Unit, cooperating with the Wildlife Spatial Analysis 
Lab at the University of Montana, provided a variety of remote sensing, GIS analysis, and digital 

mapping services to assist the Forest Service with strategic planning for risk management and fire 
rehabilitation in the Region. 


The Virginia Cooperative Fish and Wildlife Research Unit derived vital statistics of the black bear 
population throughout the state of Virginia for the USFS and the state resource agency. Because 
management of black bears relies primarily on the manipulation of the timing and the length of the 
hunting season in Virginia, these data are imperative for effective management. Resulting population 
models to predict the impact of various perturbations on the black bear population in Virginia will 
assist in developing a state-wide bear management plan for Virginia. 


The Missouri Cooperative Fish and Wildlife Research Unit completed a study on transitional wet- 
land habitats along the Obion River in west Tennessee for the Wildlife Management Institute, Ten- 
nessee Wildlife Resources Agency, USFWS, and the EPA. Results suggest that channelization in the 
early 1900s resulted in wetter floodplain conditions causing extensive mortality of bottomland hard- 
wood trees and eventual development of monotypic, emergent plant communities that lack structural 
complexity. Though some wildlife are abundant, species richness is low in these highly modified 
habitats. These findings will direct future management of the area. 


The Oregon Cooperative Fish & Wildlife Research Unit determined that dykes and jettys in the 
Columbia River estuary constitute significant habitat for California brown pelicans several species of 
cormorants and Steller and California sea lions. The Army Corps of Engineers will incorporate this 
information into land use and conservation plans. 


The Oregon Cooperative Fish & Wildlife Research Unit determined that Caspian terns can rapidly 
colonize alternative nesting sites consisting of an anchored barge and temporary barge colonies may 
help assess prospective colony restoration sites. The Fish and Wildlife Service and other federal and 
state agencies will evaluate this information for potential incorporation into management plans for 
estuaries where terns forage heavily on young salmonids. 


The Mississippi Cooperative Fish and Wildlife Research Unit determined the movement, spawning, 
and recruitment of Gulf coast walleye in Luxapallila Creek, Mississippi. Walleye migrate over grade 
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control structures installed in Luxapallila Creek to forestall channel incision resulting from down- 
stream channelization. This information was provided to the US Army Corps of Engineers for use in 
watershed planning. 


The Missouri Cooperative Fish and Wildlife Research Unit completed a study of the effects of flood- 
ing on the availability of waterfowl foods for the Missouri Department of Conservation (MDC) and 
Ducks Unlimited (DU) - Institute for Wetland and Waterfowl Research. Results indicate that energy 
values of natural foods are retained over the course of winter. Thus, by manipulating water levels 
during fall, managers can reduce depletion of foods by waterfowl and ensure that adequate energy 
resources are available for spring migrants. These findings will be incorporated into management 
plans for MDC and DU 


The Missouri Cooperative Fish and Wildlife Research Unit completed a study of raccoon popula- 
tion demographics along an urban-rural gradient for the Max McGraw Wildlife Foundation and the 
University of Missouri Agricultural Experiment Station. Relative to the rural site, the urban site had 
greater captures and reproduction, but lower mortality. These findings will be useful for city planners 
in determining the impact of urban development on raccoon populations. 


The South Dakota Cooperative Fish and wildlife Research Unit mapped remaining remnant tracts of 
tallgrass prairie in eastern South Dakota for the U. S. Fish and Wildlife Service. The maps will help 
USFWS and other federal agencies to set priorities for grassland conservation. 


The South Dakota Cooperative Fish and Wildlife Research Unit delineated and classified wetlands 
in the National Wetland Inventory for the U. S. Fish and Wildlife Service. The information revealed 
Status and trends of wetland conservation for the decade of the 1990s and allows USFWS to assess 
the success of wetland programs. 


The North Carolina Cooperative Fish and Wildlife Research Unit, working with the North Carolina 
Wildlife Resources Commission, determined that removal of a low-head dam on the Neuse River 
restored important spawning habitat for striped bass and American shad. Both species migrated into 
the restored habitat, and the primary spawning grounds for American shad were located upstream of 
the former dam site. This information is being used in other river systems to assess the value of fish 
passage and dam removal. 
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Biometrics and Modeling 


The Montana Cooperative Wildlife Research Unit, with support from Ducks Unlimited, investigated 
potential applications of adaptive management to conservation of waterfowl breeding habitat in the 
Prairie Pothole Region of the United States and Canada. The project represents an important step 
toward helping national and international decision makers to incorporate the best available informa- 
tion and optimize ecological benefits of conservation actions while minimizing costs. 


The Georgia Cooperative Fish and Wildlife Research Unit completed a 3-year study on demograph- 
ics of finches breeding in northeastern Spain. This work, conducted at the request of the North 
Atlantic Treaty (NATO) Organization, is being used to guide conservation and management of birds 
species in areas of high human population density in western Europe. 


The North Carolina Cooperative Fish and Wildlife Research Unit adapted a removal model to 
directly estimate detection probability during point count surveys of song birds. The model, devel- 
oped for the Biological Resources Division, assumes that singing frequency is a major factor influ- 
encing the probability of detection when birds are surveyed using point counts. Because point count 
surveys are the primary method used to monitor breeding bird populations in North America, the 
methods developed will have widespread use and significantly improve point count estimates. 


The Oregon Cooperative Fish & Wildlife Research Unit evaluated the qualitative modeling approach 
by inviting scientists to model systems and communities to which they had conducted research. In 
general, most of the scientists were pleased with model outputs and found the qualitative approach 
useful, especially as a heuristic tool for research. 


The North Carolina Cooperative Fish and Wildlife Research Unit completed a computer program to 
improve the process for selecting population models for mallard population dynamics. The USFWS 
will use this information to evaluate the effects of harvest on mallard populations, and thus improve 
the agency’s ability to provide science-based harvest regulations. 
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Other 


The New York Cooperative Fish and Wildlife Research Unit, in collaboration with the New York 
Endangered Species Unit, provided approximately 21,000 reported individual observations of rep- 
tiles and amphibians for use in completion of the Gap effort and a state atlasing project. The New 
York State Amphibian and Reptile Atlas Project has made great strides in characterizing and draw- 
ing attention to this important group. Current Gap Analysis research is adding to the effort to further 
delineate and display this rich heritage of amphibians and reptiles in New York. 


The New York Cooperative Fish and Wildlife Research Unit completed the New York Gap Analy- 
sis Project (NY-GAP). NY-GAP is a preliminary step toward the more detailed studies and efforts 
needed for long-term conservation of biodiversity in NYS. Selected highlights of the final project 
report include: A statewide map of 29 land cover types was produced to support habitat modeling for 
NY-GAP; and distribution maps (predicted) for 366 terrestrial vertebrate species, including native 
and introduced species. 


The Wisconsin Cooperative Wildlife Research Unit evaluated the implementation of the National 
Marine Debris Monitoring Program and the quality of the data collected by the program for the 
Environmental Protection Agency. The study identified data gaps and other survey problems, deter- 
mined that no other items needed to be added to the indicator debris list, and that a revised sampling 
scheme would adequately detect a 30% change in indicator iitems. 


The Texas Cooperative Fish and Wildlife Research Unit evaluated the impacts of scabies mites on 
desert bighorn sheep for the USFWS. Six radio-callared sentential rams were used to monitor health 
and determine if other desert bighorn sheep still inhabited the San Andres Mountains. During the 
monitoring period, sentinel rams did not acquire scabies and no other desert bighorn sheep were 
observed with the sentinel rams. USFWS will use this information to determine whether the San 
Andres Mountains or other sites provide suitable conditions for long-term survival and health of 


bighorn sheep. 


The Montana Cooperative Fishery Research Unit evaluated the potential use of antibiotics for the 
prevention or control of whirling disease for the National Partnership on Management of Wild and 
Native Cold Water Fisheries. The antibiotics fumagillin and TNP-470 were not effective in the pre- 
vention or control of whirling disease in rainbow trout. Findings were important in directing research 
elsewhere in the search for control of whirling disease. 


The Virginia Cooperative Fish and Wildlife Research Unit produced a half-hour video describing the 
role of riparian corridors and stream bank stability on the terrestrial and aquatic wildlife in this buffer 
zone and in streams. Video focused on the role of streamside vegetation in providing shade, cover, 
and improved water quality for freshwater organisms and will educate riparian landowners on the 
importance of riparian corridors along streams and hopefully promote best management practices to 
protect streams. One thousand copies were produced for the USFWS to distribute to natural resource 
agencies, extension agents, and school systems in the southeastern U.S. 





SELECTED ACCOMPLISHMENTS 


Other 
29 











The Utah Cooperative Fish and Wildlife Research Unit studied the first year survival of young desert 
tortoises at the Marine Corps Air Ground Combat Center (MCAGCC) at Twentynine Palms, Cali- 
fornia from 1997-2000. Findings were submitted to MCAGCC for the management of their tortoise 
population. 
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Cooperative Research Units National Headquarters 


USGS - Cooperative Research Units Program phone: (703) 648-4260 
12201 Sunrise Valley Drive fax: (703) 648-4269 
MS303 


Reston, VA 20192 


Byron Ken Wiiliams Chief Byron_Ken_Williams@usgs.gov 
Jim Fleming Deputy Chief Jim_Fleming@usgs.gov 

Shari Weant Admin. Officer sweant@usgs.gov 

Shannon Fennell Admin. Assistant Shannon_Fennell@usgs.gov 
Don Dennerline Biologist Don_Dennerline@usgs.gov 
Kim Soto Admin. Ops. Assistant Kim_Sotc@usgs.gov 

Vivian Mundey Admin. Ops. Assistant Vivian_Mundey@usgs.gov 
Brenda Croston Admin. Ops. Assistant Brenda_Croston@usgs.gov 
Melissa Gruber Admin. Ops. Assistant Melissa_Gruber@usgs.gov 
Terry Linton Secretary Tlinton@usgs.gov 


Mid-continent Supervisor Cooperative Research Units 


US Fish and Wildlife Service phone: (303) 236-4816 
P.O. Box 25486 fax: (303) 236-7982 
Denver Federal Center email: Lynn_Haines@usgs.gov 


Denver, CO 80225 
Lynn Haines Supervisor 


Includes Arizona, California, Colorado, Hawaii, Idaho, Kansas, Montana Wildlife, Montana Fish, New Mexico, Oregon, 


South Dakota, Utah, Washington, Woming 
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Eastern Supervisor Cooperative Research Units 


USGS - BRD phone: (304) 724-4411 
Leetown Science Ceater fax: (304) 724-4415 
1700 Leetown Road 


Kearneysville, WV 25430 


Mike Tome Supervisor Mike_Tome@usgs.gov 


Includes Alaska, lowa, Massachusetts, Maryland, Maine, Minnesota, New York, Pennsylvania, Vermont, Virginia, Wiscon- 
sin Wildlife, Wisconsin Fish, West Virginia 


Southern Supervisor Cooperative Research Units 


Cooperative Research Units phone: (404) 679-7091 
Suite 200 fax: (404) 679-7081 
1875 Century Boulevard 


Atlanta, GA 30345 


Mike Van Den Avyle Supervisor Mike_Vandenavyle@usgs.gov 


Includes Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, Missouri, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas 


Alabama Cooperative Fish and Wildlife Research Unit 





108 White Smith Hall phone: (334) 844-4796 

Auburn University fax: (334) 887-4509 

Auburn, AL 36849-5418 email: coop-unit@auburn.edu 

J. Berry Grand Unit Leader bgrand@acesag.auburn.edu 
Mike Mitchell AUL - Wildlife mmitchel@acesag.auburn.edu 
Elise R. Irwin AUL - Fish eirwin@acesag.auburn.edu 
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Alaska Cooperative Fish and Wildlife Research Unit 


University of Alaska Fairbanks phone: (907) 474-7661 
209 Irving I Building fax: (907) 474-6716 
P.O. Box 757020 email: fyunit@uaf.edu 


Fairbanks, AK 99775-7020 


F. Joseph Margraf Unit Leader fiifm 1 @uaf.edu 

Brad Griffith AUL - Wildlife ffdbg@uaf.edu 

Abby Powell AUL - Wildlife ffanp@aurora.alaska.edu 
A. David McGuire AUL - Ecology ffadm@uaf. edu 

Vacant AUL - Fish 


Arizona Cooperative Fish and Wildlife Research Unit 


104 Biological Sciences East Building phone: (520) 621-1959 

University of Anzona fax: (520) 621-8801 

Tucson, AZ 85721-0001 emai: azcoopunit@ag.arizona.edu 
Scott Bonar AUL - Fish sbonar@ag.arizona.edu 
Courtney Conway AUL - Wildlife cconway@ag.arizona.edu 
Vacant AUL - Fish 


Arkansas Cooperative Fish and Wildlife Research Unit 


Biological Sciences phone: (479) 575-6709 
WAAX-203 fax: (479) 575-3330 
University of Arkansas email: coopunit@comp.uark.edu 


Fayetteville, AR 72701-1201 


David G. Krementz Unit Leader krementz@Quark.edu 
William Thompson AUL - Wildlife thompson@uark.edu 
Daniel Magoulick AUL - Fish danmag(@Quark.edu 
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California Cooperative Fishery Research Unit 


Humboldt State University phone: (707) 826-3268 

1 Harpst Street fax: (707) 826-3269 

Arcata, CA 95521-8299 email: cuca@humboldt.edu 

Walter Duffy Unit Leader w2d7001@axe.humboldt.edu 
Margaret (Peggy) Wilzbach AUL paw7002@axe.humboldt.edu 


Colorado Cooperative Fish and Wildlife Research Unit 


201 J.V.K. Wagar Building phone: (970) 491-5396 

Colorado State University fax: (970) 491-1413 

Fort Collins, CO 80523-1484 email: coopunit@cnr.colostate.edu 
David R. Anderson Unit Leader anderson@cnr.colostate.edu 
Kenneth P. Burnham AUL - Wildlife kenb@lamar.colostate.edu 
Eric P. Bergersen AUL - Fish ericb@cnr.colostate.edu 


Florida Cooperative Fish and Wildlife Research Unit 





University of Florida phone: (352) 392-1861 

Box 110450 fax: (352) 846-0841 
Gainesville, FL 32611-0450 email: coop@wec.ufl.edu 

H. Franklin Percival Unit Leader percivalf@wec.ufl.edu 
Wiley Kitchens Research Ecologist kitchensw@wec.ufl.edu 
Raymond Carthy AUL - Wildlife rayc@zoo.ufl.edu 
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Georgia Cooperative Fish and Wildlife Research Unit 


DB Warnell School of Forest Resources phone: (706) 542-5260 

University of Georgia fax: (706) 542-8356 

Athens, GA 30602-2152 email: coopunit@smokey.forestry.uga.edu 
Cecil A. Jennings Unit Leader Jennings@arches.uga.edu 

Michael J. Conroy AUL - Wildlife conroyv@arches.uga.edu 

Jim Peterson AUL - Fish peterson@smokey forestry.uga.edu 


Hawaii Cooperative Fishery Research Unit 


2538 The Mall phone: (808) 956-8350 
University of Hawaii fax: (808) 956-4238 
Honolulu, HI 96822-2279 email: hcfru-l@hawaii.edu 
James D. Parrish Unit Leader parrishj@hawaii.edu 
Charles Birkeland AUL charlesb@hawaii.edu 


Idaho Cooperative Fish and Wildlife Research Unit 


College of Natural Resources phone: (208) 885-6336 

PO Box 441141 fax: (208) 885-9080 
Moscow, ID 83844-1141 email: idcfwru@uidaho.edu 
J. Michael Scott Unit Leader mscott(@uidaho.edu 
R. Gerald Wright Jr. Research Biologist gwright(@uidaho.edu 
James Congleton AUL - Fish jconglet@uidaho.edu 
Vacant AUL - Fish 
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Iowa Cooperative Fish and Wildlife Research Unit 


11 Science Hall Il, Animal Ecology Dept. phone: (515) 294-3056 

lowa State University fax: (515) 294-5468 
Ames, IA 50011-3221 email: coopunit@iastate.edu 
David Otis Unit Leader dotis@iastate.edu 
Rolf R. Koford AUL - Wildlife rkoford@iastate.edu 
Clay Pierce AUL - Fish cpierce@iastate.edu 


Kansas Cooperative Fish and Wildlife Research Unit 


205 Leasure Hall phone: (785) 532-6070 
Kansas State University fax: (785) 532-7159 
Manhattan, KS 66506-3501 email: kscfwru@ksu.edu 
Philip S. Gipson Unit Leader gipson@ksu.edu 
Jack F. Cully Jr. AUL - Wildlife bcully@ksu.edu 
Christopher S. Guy AUL - Fish chrisgy@ksu.edu 


Louisiana Cooperative Fish and Wildlife Research Unit 


School of Forestry, Wildlife, and Fisheries phone: (225) 578-4179 
124 Forestry-Wildlife-Fishenies Building fax: (225) 578-4144 
Louisiana State University email: lacoop@|su.edu 


Baton Rouge, LA 70803-6202 





C. Frederick Bryan Unit Leader cbryan@lsu.edu 
Alan D. Afton AUL - Wildlife aafton@lsu.edu 

Megan K. G. La Peyre AUL - Fish mlapey@lsu.edu 
Vacant AUL 
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Maine Cooperative Fish and Wildlife Research Unit 


5755 Nutting Hall, Room 258 phone: (207) 581-2870 

University of Maine fax: (207) 581-2858 

Orono, ME 04469-5755 email: usgs@umenfa.maine.edu 
William B. Krohn Unit Leader wkrohn@umenfa.maine.edu 
Cynthia Loftin AUL - Wildlife cyndy_loftin@umenfa.maine.edu 
John R. Moring AUL - Fish jmoring@maine.maine.edu 


Maryland Cooperative Fish and Wildlife Research Unit 


University of Maryland Eastern Shore phone: (410) 651-7663 

Trigg Hall, Room 1120 fax: (410) 651-7662 

Princess Anne, MD 21853-1299 email: mdcoopunit@mail.umes.edu 
James Wiley Unit Leader jJwwiley@mail.umes.edu 
Dixie Bounds AUL - Wildlife dlbounds@mail.umes.edu 
Steven G. Hughes AUL - Fish sghughes@mail.umes.edu 


Massachusetts Cooperative Fish and Wildlife Research Unit 


Holdsworth Natural Research Center phone: (413) 545-4889 
University of Massachusetts fax: (413) 545-4358 
Box 34220 email: macoopunit@forwild.umass.edu 


Amherst, MA 01003-4220 


Stephen DeStefano Unit Leader sdestef@forwild.umass.edu 
Paul Sievert AUL - Wildlife psievert@forwild.umass.edu 
Martha E. Mather AUL - Fish mather@forwild.umass.edu 
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Minnesota Cooperative Fish and Wildlife Research Unit 


Department of Fisheries and Wildlife phone: (612) 624-3421 
University of Minnesota fax: (612) 625-5299 
200 Hodson Hall, 1980 Folwell Avenue email: mncfwru@fw.umn.edu 


St. Paul, MN 55108-6124 


David E. Andersen Unit Leader dea@fw.umn.edu 
David C. Fulton AUL - Wildlife dcf@fw.umn.edu 
Bruce Vondracek AUL - Fish bcv@fw.umn.edu 


Mississippi Cooperative Fish and Wildlife Research Unit 


Mail Stop 9691 phone: (662) 325-2643 
Mississippi State, MS 39762 fax: (662) 325-8726 
email: mscoopunit@cfr.msstate.edu 


Harold (Hal) Schramm Unit Leader hschramm@cfr.msstate.edu 
Francisco Vilella AUL - Wildlife frilella@cfr.msstate.edu 
L. Esteban (Steve) Miranda AUL - Fish smiranda@cfr.msstate.edu 


Missouri Cooperative Fish and Wildlife Research Unit 


302 Anheuser-Busch Natural Resources phone: (573) 882-3634 
Building fax: (573) 884-5070 
University of Missouri email: coopunit@missouri.edu 


Columbia, MO 65211-7240 





Charles F. Rabeni Unit Leader RabeniC@missouri.edu 
Ronald D. Drobney AUL - Wildlife DrobneyR@missouri.edu 
David L. Galat AUL - Fish GalatD@missouri.edu 
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Montana Cooperative Fishery Research Unit 


Room 301 D Lewis Hall phone: (406) 994-4549 
P.O. Box 173460 fax: (406) 994-7479 
Montana State University email: mtfcoopunit@montana.edu 


Bozeman, MT 59717-3460 


Alexander V. Zale Unit Leader zale@montana.edu 
Vacant AUL 


Montana Cooperative Wildlife Research Unit 


Botany Building 205 phone: (406) 243-5372 
University of Montana fax: (406) 243-6064 

Missoula, MT 59812-1120 email: coopunit@selway.umt.edu 
Joseph Ball Unit Leader balll@selway.umt.edu 
Thomas E. Martin AUL tmartin@selway.umt.edu 


New Mexico Cooperative Fish and Wildlife Research Unit 


Department of Fishery and Wildlife Sciences phone: (505) 646-6053 
P. O. Box 30003, MSC 4901 fax: (505) 646-1281 
New Mexico State University email: coopunit@nmsu.edu 


Las Cruces, NM 88003-0003 


Bruce C. Thompson Unit Leader bthompso@nmsu.edu 
Louis Bender AUL - Wildlife lbender@nmsu.edu 
Colleen A. Caldwell AUL - Fish ccaldwel@nmsu.edu 
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New York Cooperative Fish and Wildlife Research Unit 


Fernow Hall, Room 202 
Cornell University 
Ithaca, NY 14853-3001 


Milo E. Richmond Unit Leader 
Richard A. Malecki AUL - Wildlife 
Mark B. Bain AUL - Fish 


phone: (607) 255-2839 
fax: (607) 255-1895 
email: dnrcru-mailbox@cornell.edu 


mer6@cornell.edu 
ram26@cornell.edu 
mbb1@cornell.edu 


North Carolina Cooperative Fish and Wildlife Research Unit 


Campus Box 7617 
North Carolina State University 
Raleigh, NC 27695-7617 


Thomas J. Kwak Unit Leader 
Theodore R. Simons Ecologist 
Jaime A. Collazo AUL - Wildlife 
Joseph E. Hightower AUL - Fish 


phone: (919) 515-2631 
fax: (919) 515-4454 
email: nc_cfwru@ncsu.edu 


tkhwak@ncsu.edu 
tsimons@ncsu.edu 
jaime_collazo@ncsu.edu 
jhightower@ncsu.edu 


Oklahoma Cooperative Fish and Wildlife Research Unit 


404 Life Sciences West 
Oklahoma State University 
Stillwater, OK 74078-3051 


David M. (Chip) Leslie Jr. Unit Leader 
Dana Winkelman AUL - Fish 
William L. Fisher AUL - Ecology 


phone: (405) 744-6342 
fax: (405) 744-5006 
email: coopunit@okstate.edu 


r8cuok@usgs.gov 


danaw@okstate.edu 
wfisher@okstate.edu 
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Oregon Cooperative Fish and Wildlife Research Unit 


104 Nash Hall phone: (541) 737-1938 

Oregon State University fax: (541) 737-3590 
Corvallis, OR 97331-3803 email: or_cfwru@orst.edu 
Robert G. Anthony Unit Leader - Wildlife robert.anthony@orst.edu 
Cari B. Schreck Unit Leader - Fish carl.schreck@orst.edu 
Daniel D. Roby AUL - Wildlife robyd@ucs.orst.edu 
Hiram W. Li AUL - Fish hiram. li@orst.edu 


Pennsylvania Cooperative Fish and Wildlife Research Unit 


113 Merkle Building phone: (814) 865-4511 
Pennsylvania State University fax: (814) 863-4710 
University Park, PA 16802-1100 email: l-coopunit@lists.psu.edu 
Robert F. Carline Unit Leader S7u@psu.edu 

Duane R. Diefenbach AUL - Wildlife drd11@psu.edu 

Erin Snyder AUL - Fish ems | 9@psu.edu 


South Carolina Cooperative Fish and Wildlife Research Unit 


G-27 Lehotsky Hall phone: (864) 656-0168 
Department of Aquaculture, Fisheries and fax: (864) 656-1034 
Wildlife email: SCCOOP-L@clemson.edu 


Clemson, SC 29634-0372 


Craig Allen Unit Leader allencr@clemson.edu 
Vacant AUL - Wildlife 
J. Jeffrey Isely AUL - Fish jisely@clemson.edu 








South Dakota Cooperative Fish and Wildlife Research Unit 


Department of Wildlife and Fisheries Sciences phone: (605) 688-6121 

South Dakota State University fax: (605) 688-4515 

Brookings, SD 57007-1696 email: sdsu_usgs_users@sdstate.edu 
Charles R. Berry Unit Leader charles_berry@sdstate.edu 
Kenneth F. Higgins AUL - Wildlife terri_symens@sdstate.edu 
Steven R. Chipps AUL - Fish steve_chipps@sdstate.edu 


Tennessee Cooperative Fishery Research Unit 


Box 5114 phone: (931) 372-3094 
Tennessee Tech University fax: (931) 372-6257 
Cookeville, TN 38505-0001 email: coopunit@tntech.edu 
James B. Layzer Unit Leader jim_layzer@tntech.edu 
Phillip W. Bettoli AUL pbettoli@tntech.edu 


Texas Cooperative Fish and Wildlife Research Unit 


c/o Texas Tech University phone: (806) 742-2851 
15th Street & Boston fax: (806) 742-2946 
Ag Science Bldg., Room 218 email: txcoop@hobbes.tcru.ttu.edu 


Lubbock, TX 79409-2120 





Nick C. Parker Unit Leader nparker@lttu.edu 
Clint Boal AUL - Wildlife cboal@ttacs. ttu.edu 
Reynaldo Patino AUL - Fish rpatino@ttu.edu 
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Utah Cooperative Fish and Wildlife Research Unit 


Utah State University phone: (435) 797-2467 
Logan, UT 84322-5290 fax: (435) 797-1871 
email: utcoop@cnr.usu.edu 


John A. Bissonette Unit Leader john. bissonette@cnr.usu.edu 
Thomas C. Edwards AUL - Wildlife tce@nr.usu.edu 
Phaedra Budy AUL - Fish Phaedra. budy@cnr.usu.edu 


Vermont Cooperative Fish and Wildlife Research Unit 


School of Natural Resources phone: (802) 656-3011 

University of Vermont, Aiken Center fax: (802) 656-8683 

Burlington, VT 05405 email: vtcfwru@uvm.edu 

Donna L. Parrish Unit Leader dparrish@nature.snr.uvm.edu 
Therese (Terri) Donovan AUL - Wildlife tdonovan@nature.snr.uvm.edu 
Vacant AUL - Fish 


Virginia Cooperative Fish and Wildlife Research Unit 


106 Cheatham Hall phone: (540) 231-4934 
Virginia Polytechnic Institute and State fax: (540) 231-7580 
University email: vacfwru@listserve.vt.edu 


Blacksburg, VA 24061- 


Richard J. Neves Unit Leader mussel@vt.edu 
Michael R. Vaughan AUL - Wildlife mvaughan@vt.edu 
Paul L. Angermeier AUL - Fish biota@vt.edu 
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Washington Cooperative Fish and Wildlife Research Unit 


Fishery Sciences Building phone: (206) 543-6475 

Box 355020 fax: (206) 616-9012 

University of Washington email: washcoop@u.washington.edu 
Seattle, WA 98195-5020 

Christian E. Grue Unit Leader cgrue@u.washington.edu 
Glenn R. VanBlaricom AUL - Wildlife glennvb@u. washington.edu 
David Beauchamp AUL - Fish daveb@u. washington.edu 


West Virginia Cooperative Fish and Wildlife Research Unit 


Division of Forestry - College of Agriculture and phone: (304) 293-3794 
Forestry fax: (304) 293-4826 
P. O. Box 6125, 322 Percival Hall email: wvcoop@wvu.edu 


Morgantown, WV 26506-6125 


Patricia Mazik Unit Leader pmazik@wvu.edu 
Petra B. Wood AUL - Wildlife pbwood@wvu.edu 
Stuart Welsh AUL - Fish swelsh@wvu.edu 


Wisconsin Cooperative Fishery Research Unit 


College of Natural Resources phone: (715) 346-2178 
University of Wisconsin fax: (715) 346-3624 

email: coopfish@uwsp.edu 
Stevens Point, WI 54481-3897 





Michael Bozek Unit Leader mbozek@uwsp.edu 
Vacant AUL 
STAFF 











Wisconsin Cooperative Wildlife Research Unit 
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PROGRAM STATISTICS 





Table 1. Percentage of Cooperative Research Unit projects by selected categories. 








Species 
Aquatic _Terrestnial Integrated _ specific Total 
USGS-Biological Resources Division 29 27 17 27 100 
Other Agencies 27 32 15 26 100 
Other 37 23 10 29 100 
Combined Total 31 28 14 27 100 





Table 2. Number of projects sorted by agencies, organizations, and other entities contracting for 


research services. 








Agency or organization Number Agency or organization Number 
USGS-Biological Resources Division 230 Native American agency 3 
Bureau of Land Management 20 Non-governmental Conservation Org. 23 
Bureau of Reclamation 8 Other 24 
City or County Government 3 Private Industry or Organization 27 
Department of Defense 33 State Agencies 404 
Department of Energy 6 U.S. Army Corps of Engineers 34 
Foreign Government or University 2 U.S.D.A. (other than Forest Service) 1] 
National Fish and Wildlife Foundation 8 U.S. Environmental Protection Agency 17 
National Marine Fisheries Service 7 U.S. Fish and Wildlife Service 197 
National Oceanic and Atmospheric Admin. 13 U.S. Forest Service 44 
National Park Service 43 U.S. University 25 
National Science Foundation 9 
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Table 3. Number of publications and presentations of professional papers with co-authorship by 
Federal Unit staff or by others affiliated with a Unit. 








Journals, books Technical & Papers 
Author / coauthor & symposia' semi-technical presented’ 
Federal Unit Staff 260 '44 600 
Non-federal unit staff and students 4 38 212 
Total? 306 164 712 





' Includes only symposia with recognized publication series. 
? Does not include lectures provided as part of seminar series at universities. 
* Total represents number of unique publications and presentations and does not equal sums of rows due to co-authorship. 


In the following Tables, Unit students are students who have federal Unit staff as a major advisor(s): whereas, Affili- 
ated students are students who have financial or other close ties to a Unit, but do not have federal Unit staff as a major 
advisor(s). 


Table 4. Number of graduate students and postdoctoral appointees participating in the Cooperatve 
Research Unit Program by minority status, gender and degree concentration. 














Unit Students Affiliated Students 
Minority Status / Gender Aquatic _‘ Terrestrial Integrated _—_ Total Aquatic _ Terrestrial Integrated _Total 
Masters 
Non-minority male 115 59 25 199 27 29 6 62 
Non-minority female 52 50 30 132 4 22 4 30 
Minority male 14 l 7 23 0 3 2 5 
Minority female 9 9 7 25 0 4 l 5 
Subtotal 195 135 69 412 34 63 31 127 
Doctoral 
Non-minority male 24 33 16 73 6 13 5 24 
Non-minority female 15 17 8 40 2 7 5 14 
Minority male 7 l 2 10 l l l 3 
Minority female 2 5 2 9 l 0 l 2 
Subtotal 53 59 29 145 ll 23 12 54 
Postdoctoral 
Non-minority male l l 2 a 0 2 0 2 
Non-minority female 0 0 0 0 0 0 0 0 
Minority male 3 0 0 3 0 l 0 l 
Minority female 2 0 0 2 0 0 0 0 
Subtotal 6 l 2 9 0 3 0 3 
Total 258 195 101 572 46 39 26 186 





In some cases, missing data for a given student (i.e. gender, field of study, etc.) prevented placement in individual cells or 
subtotals, thus the sum of cells may not equal the subtotal. For example, the total number of Unit Students (572) equals 
554 students (258 + 195 + 101) whose field of study was known and 18 students whose field of study was unknown 
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Table 5. Number of degrees granted to graduate students participating in the Cooperative Research 
Unit Program by minority status, gender and degree. 








Unit Students Affiliated Students 
Minority Status / Gender Masters Doctoral Total Masters _ Doctoral Total 
Non-minority male 42 9 51 11 l 12 
Non-minonity female 21 I 22 3 2 5 
Minority male 3 3 6 0 0 0 
Minority female 5 I 6 0 0 0 
Total 73 14 87 14 4 18 





Table 6. Number of students supported by cooperative education agreements and source of support 
in fiscal year 1999. 








BRD support Other support 
Minority Status / Gender Masters Doctoral Total Masters _ Doctoral Total 
Non-minority male 0 0 0 4 0 4 
Non-minority female l 0 l Q l 10 
Minority male 0 0 0 2 0 2 
Minonty female 3 l 4 3 0 3 
Totals 4 1 5 18 l 19 
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Table 7. Number of Cooperative Research Unit graduate students hired by individual agencies or 
organizations after completing their degrees in fiscal year 2000. 





ji 


Agency or organization 





Biological Resources Division 
U.S. Fish and Wildlife Service 
Bureau of Land Management 
National Park Service 

U.S. Forest Service 

National Science Foundation 
Other Federal Agency 

State Agency 
Non-governmental Conservation Organization 
Native American Agency 
Foreign Government 

Private Industry 

University 

Education Continued 

Peace Corps 

Miscellaneous 

Unemployed 

Unknown 

Total 
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Table 8. Services and activities provided by federal Unit staff. 





Services and activities provided Number 





Professional societies, boards, committees or similar groups 


Memberships in professional societies 324 
Officer or other major position on committees, panels, boards, or similar groups 39 
Memberships on committees, panels, boards or similar groups 78 
Papers reviewed 558 
Major proposals reviewed 541 
Major planning documents reviewed 45 
Exchanges or short courses attended 61 
Workshop and extension activities 

Symposia Conducted 8 
Workshops conducted 22 
Training sessions or short courses conducted 21 
Memberships on commisions 3 
Memberships on public panels 6 
Memberships on task forces 13 
Memberships on recovery teams 6 
Memberships in other groups 80 
Congressional or legislative hearings l 
Research grade evaluation panel 5 
Number of guest lectures in university classes 112 
Public Lectures 14 
Television programs 3 
Radio programs 3 
Films 0 
Home page development l 
Extension publications 6 
Newspaper releases 22 
Other 11 





Table 9. University teaching assignments and classroom lectures by Federal Unit staff. 








Semester system Quarter sysiem 
Number of classes taught 127 12 
Number of credit hours taught 428 25 
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HONORS AND AWARDS: 





Anderson, D; Outstanding Monograph, The Wildlife Society. 
Anderson, S; 2001 Conservation Award, Murie Audubon Society. 


Bissonette, J; Bissonette, J. A., Senior Fulbright Scholarship-Germany Jan-June 2002, Council for 
the International Exchange of Scholars. 


Bjornn, T; University of Idaho Alumni Hall of Fame, University of Idaho. 

Bounds, D; National Cooperative Research Units (CRU) Service Award, U S Geological Survey. 
Brisby, K; Administrative Excellence, Wildlife Management Institute. 

Carden, K; Symposium Travel Grant, North American Lakes Management Society. 

Catalano, M; Bill Beck Memorial Scholarship, Central Wisconsin Chapter of Trout Unlimited. 
Chalfoun, A; EPSCOR Fellowship, National Science Foundation. 

Chipps, S; STAR Award, USGS. 

Drobney, R; Promoted to full Professor, University of Missouri. 

Drobney, R; Gold Chalk Outstanding Teaching Award, University of Missouri. 

Drobney, R; Faculty Outstanding Performance Award, University of Missouri. 

Drobney, R; Elected President, Graduate Faculty Senate, University of Missouri. 


Edwards, T; The Wildlife Society 2001 Wildlife Publications Award - Outstanding Book Category, 
The Wildlife Society. 


Grand, J; Star Award, USDI, US Geological Survey. 
Krementz, D; STAR award, Cooperative Fish & Wildlife Research Units. 


Kwak, T; Don Baker Memorial Award for Best Presentation, 2000, at the Annual Meeting of the 
North Carolina Chapter of the American Fisheries Society, American Fisheries Society. 


Lloyd, J; Marcia Brady Tucker Award, American Ornithologists’ Union . 


Margraf, F; Distinguished Service Award, American Fisheries Society. 
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Newbrey, M; Worth Scholarship, Worth Company. 

Patino, R; Outstanding Fisheries Researcher of the Year, Texas Chapter, American Fisheries Society. 
Percival, H; STAR Award, USGS-BRD. 

Pierce, C; Best Student Poster Award, American Fisheries Society. 

Saunders, R; Worth Scholarship, Worth Company. 

Schramm, H; Excellence in Public Outreach Award, American Fisheries Society. 


Simons, T; David H. Smith Conservation Research Fellowship. Awarded to Sarah E. Mabey for a 2 
year Post-doc under the direction of Ted Simons, The Nature Conservancy. 


Van Beek, B; Administrative Excellence Award, Wildlife Management Institute. 


Vondracek, B; Honorable Mention (poster), American Fisheries Society. 
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PUBLICATIONS 


Scientific Publications of Federal Unit Staff 





Allen, C. R. 2001. Ecosystems and immune systems: hierarchical response provides resilience 
against invasions. Conservation Ecology 5(1): 15. [online] URL: http://www.consecol.org/vol5/iss 1 / 
artl5 . 


Allen, C. R., E. A. Forys, K. G. Rice, and D. P. Wojcik. 2001. Effects of fire ants on hatching turtles 
and prevalence of fire ants on sea turtle nesting beaches in Florida. Florida Entomologist 84:250- 
253... 


Allen, C. R., L. G. Pearlstine, D. P. Wojcik, and W. M. Kitchens. 2001. The spatial distribution of 
diversity between disparate taxa: spatial correspondence between mammals and ants. Landscape 
Ecology: 453-464. . 


Allen, C. R., L. G. Pearlstine, and W. M. Kitchens. 2001. Modeling viable mammal populations in 
gap analyses. Biological Conservation 99: 135-144. . 


Allen, M.S., and L.E. Miranda. 2001. Quasi-cycles in crappie populations are forced by interactions 
among population characteristics and environment. Canadian Journal of Fisheries and Aquatic Sci- 
ences 58:594-601.. 


Anderson, D. A., K. P. Burnham, and W. L. Thompson. 2000. Null hypothesis testing: problems, 
prevalence, and an alternative. Journal of Wildlife Management 64:91 2-923.. 


Anderson, D. R., K. P. Bumham, B. C. Lubow, L. Thomas, P. S. Corn, P. A. Medica, and R. W. 
Marlow. 2001. Field trials of line transect methods applied to estimation of desert tortoise abun- 
dance. Journal of Wildlife Management 65:583-597.. 


Anderson, D. R., K. P. Burnham, G. W. Gould, and S. Cherry. 2001. Concerns about finding effects 
that are actually spurious. Wildlife Society Bulletin 29:311-316.. 


Anderson, D. R., W. A. Link, D. H. Johnson, and K. P. Burnham. 2001. Suggestions for presenting 
the results of data analyses. Journal of Wildlife Management 65:373-378.. 


Anderson, D. R., and K. P. Burnham. 2001. Commentary on models in ecology. Bulletin of the Eco- 
logical Society of America 82:160-161.. 


Angermeier, P.L. 2001. Reply to Povilitis: another conservation conundrum. Conservation Biology 
15:536-538.. 


Atwood, H. L., Q. C. Fontenot, J. R. Tomasso, and J. J. Isely. 2001. Toxicity of nitrite to Nile tilapia: 
effect of fish size and environmental chloride. North American Journal of Aquaculture 63:49-51. . 
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Bain, M., N. Haley, D. Peterson, J. Waldman, and K. Arend. 2000. Harvest and habitats of Atlantic 
sturgeon Acipenser oxyrinchus Mitchill, 1815 in the Hudson River estuary: lessons for sturgeon con- 
servation. Boletin Instituo Espanol de Oceanografia 16(1 y 2):65-75.. 


Bain, M.B., and S. Zhang. 2001. Threatened fishes of the world: Aspiorhynchus laticeps Day 1877 
(Cyprinidae). Environmental Biology of Fishes 61:380.. 


Bak, J. M., K. G. Boykin, B. C. Thompson, and D. L. Daniel. 2001. Distribution of wintering ferru- 
ginous hawks (Buteo regalis) in relation to black-tailed prairie dog (Cynomys ludovicianus) colonies 
in southern New Mexico and northern Chihuahua. Journal of Raptor Research 35:124-129.. 


Baker, L. A., R. J. Warren, D. R. Diefenbach, W. E. James, and M. J. Conroy. 2001. Prey selection 
by reintroduced bobcats (Lynx rufus) on Cumberland Island, Georgia. American Midland Naturalist 
145:80-93.. 


Balkenbush, P. E., and W. L. Fisher. 1999. Population characteristics and management of black bass 
in eastern Oklahoma streams. Proceedings of the Annual Conference Southeastern Association of 
Fish and Wildlife Agencies 53:130-143.. 


Ball, I. J., E. Garton, and R. Shea. 2000. History, ecology, and management of the rocky mountain 
population of trumpeter swans: implications for restoration. Bulletin of the Trumpeter Swan Society. 


Ballard, G., D.G. Ainley, C.A. Ribic, and K. Barton. 2001. Effect of instrument attachment on forag- 
ing trip duration and nesting success of Adelie penguins. Condor 103: 481-490. . 


Banks, A. B. and T. E. Martin. 2000. Variation among host species in probability of parasitism by 
brown-headed cowbirds: the role of host activity. Behavioral Ecology 12: 31-40. 


Barber, D.R., T. E. Martin, M.A. Melchiors, R. E. Thill, and T. B. Wigley. 2000. Silvicultural prac- 
tices and nesting fate of forest land birds. Conservation Biology.. 


Bayley, P.B. and J.T. Peterson. 2001. Species presence for zero observations: an approach and an 
application to estimate probability of occurrence of fish species and species richness. Transactions of 
the American Fisheries Society. 130: 620-633.. 


Beasley, C. A., and J. E. Hightower. 2000. Effects of a low-head dam on the distribution and charac- 
teristics of spawning habitat used by striped bass and American shad. Transactions of the American 
Fisheries Society 129:1372-1386.. 


Bell, E., W.G. Duffy and T.D. Roelofs. 2001. Fidelity and survival of juvenile coho salmon in 
response to a flood. Transactions of the American Fisheries Society. 130:450-458.. 
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Bennetts, R.E., J.D. Nichols, J. Lebreton, R Pradel, J.E. Hines, and W.M. Kitchens. 2001. Methods 
for estimating dispersal probabilities and related parameters using marked animals. In: Colbert, J., J. 
D. Nichols, E Dabchin, and A Dhont, eds. Causes, Consequences, and Mechanisms of Dispersal at 
the Individual, Population, and Community Level. Oxford University Press. . 


Bettoli, P.W., and L.E. Miranda. 2001. Cautionary note about estimating mean length at age with 
subsampled data. North American Journal of Fisheries Management 21:425-428.. 


Bissonette, J.A., C.S. Loftin, D. M. Leslie Jr., L. A. Nordstrom, and W.J. Fleming. 2000. The cooper- 
ative research unit program and wildlife education: historic development, future challenges. Wildlife 
Society Bulletin 28:534-541.. 


Boal, C.W. 2001. Agonistic behavior of Cooper’s hawks. Journal of Raptor Research 35:253-256.. 


Boal, C.W. 2001. Nonrandom mating and productivity of adult and subadult Cooper’s hawks. 
Condor 103:381-385. 


Boal, C.W. and B.D. Bibles. 2001. Responsiveness of elf owls to conspecific and great horned owl 
vocalizations. Journal of Field Ornithology 72:66-71.. 


Bounds, D. L., T. A. Mollett, and M. H. Sherfy. 2001. The nutria nuisance in Maryland and the 
search for solutions. Aquatic Nuisance Species Digest 4(3):25, 28-31.. 


Bounds, D. L., and T. A. Mollett. 2000. Can nutria be eradicated in Maryland? Pp. 121-126 in Pro- 
ceedings of the 19th Vertebrate Pest Conference (Salmon, T. P., and A. C. Crabb, Editors), University 
of California, Davis.. 


Bowman, J. L., D. R. Wood, F. J. Vilella, B. D. Leopold, L. W. Burger, Jr., and K. D. Godwin. 2001. 
Effect of Red-cockaded woodpecker management on vegetation composition and structure and sub- 
sequent impacts on game species. Proceedings of the Annual Meeting of the Southeastern Associa- 
tion of Fish and Wildlife Biologists 53:220-234.. 


Bozek, M.A. 2001. A second life for trees in lakes: as useful in water as they were on land. Lakeline 
21: 26-30.. 


Bray, G.S., and H.L. Schramm, Jr. 2001. Evaluation of a statewide volunteer angler diary program 
for use as a fishery assessment tool. North American Journal of Fisheries Management 21:606-615. . 


Brown, K. D., A. A. Echelle, D. L. Probst, J. E. Brooks, and W. L. Fisher. 2001. Catastrophic wild- 
fire and number of populations as factors influencing risk of extinction for Gila trout (Oncorhynchus 
gilae). Western North American Naturalist 61:139-148.. 


Brown, K.M., R.M. Erwin, M.E. Richmond, P.A. Buckley, J.T. Tanacredi, and D. Avrin. 2001. Man- 
aging birds and controlling aircraft in the Kennedy airport-Jamaica Bay Wildlife Refuge complex: 
the need for hard data and soft opinions. Environmental Management 28:207-224.. 
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Buckland, S. T., D. R. Anderson, K. P. Burnham, J. L. Laake, D. L. Borchers, and L. J. Thomas. 
2001. An introduction to distance sampling: estimation abundance of biological populations. Oxford 
University Press, Oxford, UK. 448pp.. 


Burnham, K. P., and D. R. Anderson. 2001. Kullback-Leibler information as a basis for strong infer- 
ence in ecological studies. Wildlife Research 28:111-119.. 


Canavan, C.M., C.A. Caldwell, and N.S. Bloom. 2000. Discharge of methylmercury-enriched hypo- 
limnetic water from a stratified reservoir. The Science of the Total Environment 260: 159-170.. 


Carline, R. F. 2001. Effects of high-frequency pulsed-DC electrofishing on a wild brown trout popu- 
lation. North American Journal of Fisheries Management 21:571-579. . 


Castleberry, S.B., W.M. Ford, P.B. Wood, N.L. Castleberry and M.T. Mengak. 2001. Movements of 
Allegheny woodrats in relation to timber harveting. Journal of Wildlife Management 65(1):148-156.. 


Chang, X., Patino, R., Yoshizaki, G., Thomas, P. and Lee, V. H. 2000. Hormonal regulation and cel- 
lular distribution of connexin 32.2 and connexin 32.7 RNAs in the ovary of Atlantic croaker Gen. 
Comp. Endocrinol. 120: 146-156.. 


Chapin, F. S., A. D. McGuire, J. Randerson, R. Pielke Sr., D. Baldochhi, S. E. Hobbie, N. Roulet, 
W. Eugster, E. Kasischke, E. B. Rasterrer, S. A. Zimov, and S. W. Running. 2000. Arctic and boreal 
ecosystems of western North America as components of the climate system. Global Change Biology 
6(Suppl. 1):211-223. . 


Checkett, M. J., J. M. Coluccy and R. D. Drobney. 2001. Polygyny in Canada geese: an unusual 
example of nest sharing. Wilson Bulletin 113(1):109-110.. 


Clein, J. S., B. L. Kwiatkowski, A. D. McGuire, J. E. Hobbie, E. B. Rastetter, J. M. Melillo, and D. 
W. Kicklighter. 2000. Modelling carbon responses of tundra ecosystems to historical and projected 
climate: a comparison of a plot- and a global-scale ecosystem model to identify process-based uncer- 
tainties. Global Change Biology 6(Supp!l.1):127-140. . 


Cole, M.B., D.E. Arnold, B.J. Watten, and W.F. Krise. 2001. Haematological and physiological 
responses of brook charr, to untreated and limestone-neutralized acid mine drainage. Journal of Fish 
Biology 59:79-91.. 


Coluccy, J. M., R. D. Drobney, D. A. Graber and D. J. Witter. 2001. Attitudes of central Missouri 
residents toward local giant Canada geese and management alternatives. Wildlife Society Bulletin 
29(1)116-123.. 


Conroy, M. J. and C.T. Moore. 2001. The role of optimization and simulation models in natural 
resource decision-making Pp. 91 to 104 in. T. Schenk and A. Franklin (eds). Modeling in natural 
resource management: development, interpretation, and application. Island Press. . 
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Conroy, M.J. 2000. An adaptive approach to habitat management for migratory birds in the south- 
eastern United States. pp. 63- 69 in: Bonney, R., Pashley, D. N., Cooper, R, J., and Niles, L. (eds). 
Strategies for bird conservation: The Partners in Flight Planning Process; Proceedings of the 3rd 
Partners in Flight Workshop; 1995 October 1-5; Cape May, NJ. Proceedings RMRS-P-16. Ogden, 
UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 281 p.. 


Conroy, M.J. 2000. Conservation and land use decisions under uncertainty: models, data, and adapta- 
tion. Pp. 145-158 in. M. Hill and R. Aspinall (editors). Spatial information for land use management. 
OPA Overseas Publishing Associates, Ltd. . 


Conway, C. K. and T. E. Martin. 2000. Effects of ambient temperature on avian incubation strate- 
gies: a model and test. Behavioral Ecology 11: 178-188.. 


Cox, C. A., R. A. Schultz, and C. §. Guy. 2001. Diets of white bass in Fall River Reservoir, Kansas. 
Journal of Freshwater Ecology 16:429-433.. 


Craig, P., C. Birkeland and S.A. Belliveau. 2001. High temperatures tolerated by a diverse assem- 
blage of shallow water corals. Coral Reefs 20:185-189.. 


Darby, Philip C., P. L. Valentine-Darby, H. F. Percival, and W. M. Kitchens. 2001. Collecting Florida 
apple snails (Pomacea paludosa) from wetland habitats using funnel traps. Wetlands 21(2):308-311.. 


Davis, M.B., T.R. Simons, M.J. Groom, J.L. Weaver, and J.R. Cordes. 2001. The breeding status of 
American Oystercatcher on the east coast of North America and breeding success in North Carolina. 
Waterbirds 24(2): 195-202. . 


Daw, S. K., and S. DeStefano. 2001. Forest characteristics of northern goshawk nest stands and post- 
fledging areas in Oregon. Journal of Wildlife Management 65:59-65.. 


DeFelice, R.C. and J.D. Parrish. 2001. Physical processes dominate in shaping invertebrate assem- 
blages in reef-associated sediments of an exposed Hawaiian coast. Marine Ecology Progress Series 
215(1):121-131.. 


DeStefano, S., and R. J. Steidl. 2001. The professional biologist and advocacy: what role do we 
play? Human Dimensions in Wildlife 6:11-19.. 


Delp, J. G., J. S. Tillma, M. C. Quist, and C. S. Guy. 2000. Age and growth of four centrarchid spe- 
cies in southeastern Kansas streams. Journal of Freshwater Ecology 15:475-478.. 


Devlin, G., and P.W. Bettoli. 2001. Seasonal fluctuation in growth and condition of trout in a 
southeastern tailwater. Proceedings of the Southeastern Association of Fish and Wildlife agencies 
53(1999): 100-109. 
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Diefenbach, D. R., C. F. Riegner, and T. S. Hardisky. 2001. Harvest and reporting rates of game farm 
ring-necked pheasants. Wildlife Society Bulletin 29: 1050-1059 


Dieterman, D. and C. Berry. 2000. Summer habitat associations of rare fishes in South Dakota tribu- 
taries to the Minnesota River. Proceedings of the South Dakota Academy of Science 79:103-110.. 


Ditchkoff, S. S., M. G. Sams, R. L. Lochmiller, and D. M. Leslie, Jr. 2001. Utility of tumor necrosis 
factor- and interleukin-6 as predictors of neonatal mortality in white-tailed deer. Journal of Mammal- 
ogy 82(1):239-245.. 


Ditchkoff, S. S., R. L. Lochmiller, R. E. Masters, W. R. Starry, and D. M. Leslie, Jr. 2001. Does fluc- 
tuating asymmetry of antlers in white-tailed deer (Odocoileus virginianus) follow patterns predicted 
for sexually selected traits? Proceedings of the Royal Society of London, B. Biological Sciences 
268:891-898.. 


Doisy, K. E. and C. F. Rabeni. 2001. Flow conditions, benthic food resources, and invertebrate com- 
munity composition in a low-gradient stream in Missouri. Journal of the North American Bentholog- 
ical Society 20(1):17-32.. 


Donovan, T. M., F. R. Thompson III, and J. Faaborg. 2000. Cowbird distribution at different scales 
of fragmentation: Tradeoffs between breeding and feeding opportunities. Pages 255-264 In Ecology 
and management of cowbirds (T. Cooke, S. K. Robinson, S. I. Rothstein, S. G. Sealy, J. N. M. Smith, 
eds.). University of Texas Press, Austin, TX.. 


Duguay, J.P, P.B. Wood and G.W. Miller. 2000. Effects of timber harvests on invertebrate biomass 
and avian nest success. Wildlife Society Bulletin 28(4): 1-9.. 


Dunning, J.B., Jr., B.J. Danielson, B.D. Watts, J. Liu, and D.G. Krementz. 2000. Studying wildlife at 
local and landscape scales: Bachman’s sparrows at the Savannah River Site, South Carolina. Studies 
in Avian Biology 21:75-80. . 


Dwyer, W.P.,B.B. Shepard and R.G. White. 2001. Effect of backpack electrofishing on westslope 
cutthroat trout injury and growth 110 and 250 days posttreatment. North American Journal of Fisher- 
ies Management 21 :646-650.. 


Epton, J.A. and D.C. Fulton. 2000. Procedural justice in natural resource decision making: building 
healthy communities of interest. Book of Abstracts of the 8th International Symposium on Society 
and Resource Management. . 


Farnsworth, G. L., K. C. Weeks, and T. R. Simons. 2000. Validating the assumptions of the Mayfield 
Method. Journal of Field Ornithology 71:658-664. . 


Fernandez, P., D. J. Anderson, P. R. Sievert, and K. P. Huyvaert. 2001. Foraging destinations of three 
low-latitude albatross (Phoebastria) species. Journal of Zoology, London 254:391 -404.. 
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Ferrara, A.M. and E.R.Irwin. 2001. A standardized procedure for internal sex identification in Lepi- 
sostidae. North American journal of Fisheries Management 21:530-535.. 


Fisher, W. L., P. E. Balkenbush, and C. S. Toepfer. 2001. Development of stream fish population 
sampling surveys and abur:dance estimates using GIS. Pages 253-265 in T. Nishida, P. J. Kailola, and 
C. E. Hollingworth, editovs. Proceedings of the first international symposium on geographic informa- 
tion systems (GIS) in fishery science. Fishery GIS Research Group, Saitama, Japan.. 


Flint, P. L. and J. B. Grand, '999. Patterns of variation in size and composition of greater scaup eggs: 
are they related? Wilson Bulletin 111:465-471. . 


Forys, E. A., A Quistorff, and C. R. Allen. 2001. Potential fire ant (Hymenoptera: Formicidae) 
impact on the endangered Schaus swallowtail (Lepidoptera: Papilionidae). Florida Entomologist 84: 
254-258. . 
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Cooperative Fish and Wildlife Research Unit, NCSU, Raleigh, NC.. 


Nishida, C., S. DeStefano, and C. Boal. 2001. Status of Swainson’s hawks in southeastern Arizona. 
Arizona Game and Fish Dept., Final Report, Project 198013. 38pp.. 


Olsen, J.R., and D.L. Parrish. 2001. Bioenergetics of age-1 Atlantic salmon in Vermont tributaries. 
Final Report. National Marine Fisheries Service, NOAA Grant No. NA96FA0256.. 





PUBLICATIONS 


Federal Staff - Technical 
83 
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in the Ozarks of Missourn. MS Thesis, University of Missoun, Columbia. | 21 pp. 
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State University, Las Cruces. 32pp. 
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tems of north-central Mississippi. Thesis, Mississippi State University, Mississippi State, MS. 


Rivieccio, M. December 2000. Validation of predictive habitat modeling for the Colorado chipmunk 
(Tamias quadrivittatus) in southern New Mexico. M.S. Thesis, New Mexico State University, Las 
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Arizona Game and Fish Commission 

Arkansas Game and Fish Commission 

California Department of Fish and Game 

Colorado Division of Wildlife 

Florida Game and Fish Commission 

Georgia Department of Natural Resources 

Hawaii Department of Land and Natural Resources 
Idaho Department of Fish and Game 

lowa Department of Natural Resources 

Kansas Department of Wildlife and Parks 
Louisiana Department of Wildlife and Fisheries 
Maine Department of Inland Fisheries and Wildlife 
Maryland Department of Natural Resources 
Massachusetts Division of Fisheries and Wildlife 
Massachusetts Division of Marine Fisheries 
Minnesota Department of Natural Resources 
Mississippi Department of Wildlife, Fisheries and Parks 
Missouri Department of Conservation 

Montana Department of Fish, Wildlife and Parks 
New Mexico Department of Game and Fish 

New York Department of Environmentai Conservation 
North Carolina Wildlife Resources Commission 
Oklahoma Department of Wildlife Conservation 
Oregon Department of Fish and Wildlife 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 

South Carclina Department of Natural Resources 
South Dakota Department of Game, Fish and Parks 
Tennessee Wildlife Resources Agency 

Texas Parks and Wildlife Department 

Utah Division of Wildlife Resources 

Vermont Department of Fish and Wildlife 

Virginia Department of Game and Inland Fisheries 
Washington Department of Ecology 

Washington Department of Fish and Wildlife 


Washington Department of Natural Resources 
West Virginia Division of Natural Resources 


Wisconsin Department of Natural Resources 
Wyoming Game and Fish Commission 








